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PREFACE 


This  is  one  of  a series  of  final  reports  on  noise  and  propulsion  technology  submitted  by  the 
Boeing  Commercial  Airplane  Company,  Seattle,  Washington,  981 24,  in  fulfillment  of  Task  111 
of  Department  of  Transportation  Contract  DOT-FA-72WA-2893,  dated  1 1 cbruary  1972. 

To  benefit  utilization  of  technical  data  developed  by  the  noise  suppressor  and  nozzle  develop- 
ment program,  the  final  report  is  divided  into  10  volumes  covering  key  technology  areas  and 
a summary  of  total  program  results.  The  10  volumes  are  issued  under  the  master  title,  “Noise 
Suppressor/Nozzle  Development.”  Detailed  volume  breakdown  is  as  follows: 


Volume  1 
Volume  11 
Volume  111 
Volume  IV 
Volume  V 


Volume  VI 


Volume  VI 1 - 


Volume  VI 1 1 


Volume  IX 


Volume  X 


Program  Summary 
Noise  Technology 

Noise  Technology-  Backup  Data  Report 
Performance  Technology  Summary 

Performance  Technology—The  Effect  of 
Initial  Jet  Conditions  on  a 2-D  Constant 
Area  Ejector 

Performance  Technology-Thrust  and  Flow 
Characteristics  of  a Reference  Multitube 
Nozzle  With  Ejector 

Performance  Technology-A  Guide  to  Multitube 
Suppressor  Nozzle  Static  Performance:  Trends 
and  Trades 

Performance  Technology-Multitube  Suppressor/ 
Ejector  Interaction  Effects  on  Static 
Performance  (Ambient  and  1 1 50°  F Jet 
Temperature) 

Performance  Technology— Analysis  of  the  Low- 
Speed  Performance  of  Multitube  Suppressor/ 
Ejector  Nozzles  (0-167  kn) 

Advanced  Suppressor  Concepts  and  Full-Scale 
Tests 


Report  No. 
FAA-SS-73-1 1-1 
FAA-SS-73-1 1-2 
FAA-SS-73-1 1-3 
FAA-SS-73-1 1-4 
FAA-SS-73-1 1-5 

FAA-SS-73-1 1-6 

FAA-SS-73-1 1-7 

FAA-SS-73-1 1-8 

FAA-SS-73-1 1-9 
FAA-SS-73-1 1-10 
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SYMBOLS  AND  ABBREVIATIONS 


Nozzle  exit  area 


Equivalent  flow  area  conical  nozzle  diameter 


Hertz  (frequency) 


Hot  Nozzle  Test  Facility 


Nozzle  pressure  ratio 


OASPL  Overall  sound  pressure  level 


Ambient  pressure 


Perceived  noise  level 


Perceived  noise  in  units  of  decibels 


Sound  power  level 


Relative  humidity 


Sound  pressure  level 


Ambient  temperature 


Total  temperature 


Jet  velocity 


micro-Bar  (pressure) 


distance 
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1.0  INTRODUCTION 


The  model  scale  jet  noise  technology  results  were  analyzed  and  discussed  in  Volume  II  of 
this  report.  The  large  quantity  of  test  data  that  was  acquired  for  the  purpose  of  the  tech- 
nology studies  could  not  be  documented  adequately  together  with  the  final  analysis  in  one 
book.  Therefore,  a separate  test  data  report  has  been  prepared  to  preserve  a representative 
cross-section  of  test  data  for  those  investigators  that  require  to  examine  in  more  detail  the 
information  that  formed  the  foundation  for  Volume  II.  Even  with  this  approach  100% 
documentation  of  test  data  is  beyond  the  scope  of  this  report. 


It  was  decided  to  arrange  the  test  data  in  order  of  nozzle  configurations.  For  each  nozzle 
configuration  a hardware  and  test  parameter  description  is  given,  followed  by  key  examples 
of  PWL,  SPL  and  PNL  spectra,  beam  patterns,  “normalized”  noise  levels^and  noise  suppres- 
sion values.  SPL  and  PNL  spectra  are  presented  for  only  two  angles,  1 10°  and  130°,  which 
are  representative  of  peak  premerged  and  postmerged  noise  respectively.  This  data  is  then 
followed  by  noise  source  location  results  and  flow  profile  curves  for  those  configurations 
where  such  data  was  acquired. 
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2.0  TEST  DATA 


Test  data  for  the  following  model  scale  nozzle  configurations  appears  in  this  data  report. 


Nozzle 

Description 

Page 

4.16”  RC 

4. 1 6 Inch  Diameter,  Round  Convergent  Nozzle 

6 

6”  RC 

6 Inch  Diameter,  Round  Convergent  Nozzle 

27 

37T-3.3AR-CPA-RT/RC 

37  Tubes,  3.3  Area  Ratio,  Close-Packed  Array, 
Round  Tubes  with  Round  Convergent  Ends 

34 

7T-3.3AR-CPA-ET/RC 

7 Tubes,  3.3  Area  Ratio,  Close-Packed  Array, 
Elliptical  Tubes  with  Round  Convergent  Ends 

58 

1 9T-3 . 3 AR-CP  A-ET  / RC 

19  Tubes,  3.3  Area  Ratio,  Close-Paeked  Array, 
Elliptical  Tubes  with  Round  Convergent  Ends 

83 

37T-3.3AR-CPA-ET/RC 

37  Tubes,  3.3  Area  Ratio,  Close-Packed  Array, 
Elliptical  Tubes  with  Round  Convergent  Ends 

108 

37T-3.3AR-CPA-ET/RC 
W/3.1AR  EJECTOR 

37  Tubes,  3.3  Area  Ratio,  Close-Packed  Array, 
Elliptical  Tubes  with  Round  Convergent  Ends 
with  3.1  Area  Ratio  Ejector,  L/Dp  = 2 Long 

121 

6 1 T-3 . 3 A R-CP  A-ET  / RC 

61  Tubes,  3.3  Area  Ratio,  Close-Paeked  Array, 
Elliptieal  Tubes  with  Round  Convergent  Ends 

143 

37T-2.75AR-CPA-ET/RC 

37  Tubes,  2.75  Area  Ratio,  Close-Packed  Array, 
Elliptieal  Tubes  with  Round  Convergent  Ends 

168 

37T-4.5AR-CPA-ET/RC 

37  Tubes,  4.5  Area  Ratio,  Close-Packed  Array, 
Elliptical  Tubes  with  Round  Convergent  Ends 

194 

37T-6.0AR-CPA-ET/RC 

37  Tubes,  6.0  Area  Ratio,  Close-Packed  Array, 
Elliptical  Tubes  with  Round  Convergent  Ends 

218 

37T-3.3AR-RA-RT/NC 

37  Tubes,  3.3  Area  Ratio,  Radial  Arrangement, 
Round  Tubes  with  Non-Convergent  Ends 

243 

Nozzle 

37T-4.5AR-RA-ET/RC 


31T-2.75AR-RA-ET/RC 


3 1T-2.75AR-RA-ET/RC 
vv/ 2.6  AR-EJ  ECTOR 


3 1 T-2.75AR-RA-ET/RC 
w/ 3.1  AR-EJ  ECTOR 


3 1T-2.75AR-RA-ET/RC 
w/ 3. 7 AR-EJ  ECTOR 


42T/ Annulus-3. 3 AR- 
CPA-ET/RC 


42T/ Annulus-3. OAR- 
CPA-ET/RC 


42T/ Annulus-2. 6 AR- 
CPA-ET/RC 


42T/Annulus-2.4AR- 

CPA-ET/RC 


Description 


37  Tubes,  4.5  Area  Ratio.  Radial  Arrangement, 
Elliptical  Tubes  with  Round  Convergent  Ends 


31  Tubes.  2.75  Area  Ratio,  Radial  Arrange- 
ment, Elliptical  Tubes  with  Round  Convergent 
Ends 


31  Tubes,  2.75  Area  Ratio,  Radial  Arrange- 
ment, Elliptical  Tubes  with  Round  Convergent 
Ends  with  2.6  Area  Ratio  Ejector,  L/Dg  = 2 
Long 


31  Tubes,  2.75  Area  Ratio,  Radial  Arrange- 
ment. Elliptical  Tubes  with  Round  Convergend 
Ends  with  3.1  Area  Ratio  Ejector,  L/Dg  = 2 
Long 


31  Tubes,  2.75  Area  Ratio,  Radial  Arrange- 
ment, Elliptical  Tubes  with  Round  Convergent 
Ends  with  3.7  Area  Ratio  Ejector,  L/D j£  = 2 
Long 


42  Tubes  with  Annulus  and  Plug,  3.3  Area 
Ratio.  Close-Packed  Array,  Elliptical  Tubes 
with  Round  Convergent  Ends,  0.383”  Wide 
Annulus 


42  Tubes  with  Annulus  and  Plug,  3.0  Area 
Ratio,  Close-Packed  Array,  Elliptical  Tubes 
with  Round  Convergent  Ends,  0.533”  Wide 
Annulus 


42  Tubes  with  Annulus  and  Plug,  2.6  Area 
Ratio,  Close-Packed  Array,  Elliptical  Tubes 
with  Round  Convergent  Ends,  0.8”  Wide 
Annulus 


42  Tubes  with  Annulus  and  Plug,  2.4  Area 
Ratio,  Close-Packed  Array,  Elliptical  Tubes 
with  Round  Convergent  Ends,  1.067”  Wide 
Annulus 


“ ■ -V.  ■ - 


Page 

268 


287 


299 


309 


319 


329 


352 


362 


372 
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Nozzle 


Description 


Page 


61T-3. 1 AR-CPA-RT/NC 


61  Tubes,  3.1  Area  Ratio,  Close-Packed  Array, 
Round  Tubes  with  Non-Convergent  Ends 


392 


6 lT(Cantcd)-3.1  AR- 
CPA-RT/NC 


61  Tubes  with  the  Outer  Row  of  24  Tubes 
Canted  Outwards,  3. 1 Area  Ratio,  Close- 
Packed  Array,  Round  Tubes  with  Non- 
Convergent  Ends 


401 


85T-3.1  AR-CPA-RT/NC 


85  Tubes,  3.1  Area  Ratio,  Close-Packed  Array, 
Round  Tubes  with  Non-Convergent  Ends 


410 


Typically  the  noise  data  for  each  test  configuration  is  arranged  in  the  following  order.  For 
some  test  configurations,  however,  not  all  of  these  pages  or  data  formats  were  available  and 
hence  do  not  appear  in  this  report. 


Page  Order 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 
1 1 


15 


Description 

Test  Hardware  Photograph 
Test  Hardware  Schematic 
Table  of  Test  Conditions 
1/3  Octave  Band  PWL  Spectrum 

1/3  Octave  Band  SPL  Spectrum  at  1 10°  from  Nozzle  Inlet  Axis 

1/3  Octave  Band  SPL  Spectrum  at  130°  from  Nozzle  Inlet  Axis 

Overall  SPL  Beam  Patterns 

2128  Ft.  Sideline  PNL  versus  Ideal  Jet  Velocity 

21  28  Ft.  Sideline  PNL  Suppression  versus  Ideal  Jet  velocity 

2128  Ft.  Sideline  PNL  Beam  Patterns 

2128  Ft.  Sideline,  1/3  Octave  Band  SPL  Spectrum  at  1 10°from 
Nozzle  Inlet  Axis 

2128  Ft.  Sideline,  1/3  Octave  Band  SPL  Spectrum  at  130°  from 
Nozzle  Inlet  Axis 

Table  of  Jet  Noise  Source  Location  Test  Conditions 

1/3  Octave  Band  “Space  Averaged” 

SPL  Spectra  versus  Jet  Length 
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.. 


Page  Order 

Description 

16 

Jet  Noise  Source  Intensity  Distributions 

17 

Peak  Jet  Noise  Source  Locations 

18 

Total  Pressure  Profile  @ x/Dg  = 1 

19 

Total  Pressure  Profile  @ x/Dg  = 5 

20 

Total  Temperature  Profile  @ x/Dg  = 1 

21 

Total  Temperature  Profile  @ x/Dg  = 5 

22 

Static  Pressure  Profile  @ x/Dg  = 1 

23 

Static  Pressure  Profile  @ x/Dg  = 5 

REFERENCE  NOZZLE 


TEST  CONDITIONS 


4.16  IN.  DIA. , ROUND  CONVERGENT 


FACILITY-  hntf 


DATE--  6-11-7  3 


SCALE  MODEL  As  = 13.6  in 


RUN  NO.  NPR  Tt  Vj  (IDEAL)  REMARKS 


1875  fps 
2126 
2303 
2437 
2544 


MICROPHONE  LAYOUT 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


free  field  values 


NOZZLE 


? 3 < 5 

FREQUENCY  [ HZ  1 

IUN  PRESSURE 

IM3ER  RATIO 

W ?.0D 

'3;  2 . 50 

3;  3.00 

2'  3.50 

2/  4.00 


JET  NOISE  POWER  SPECTRA 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


NOZZLE: 


16"  R/C 


2 3 

4 S 7 IQJ 

2 3 

4 5 7 
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FREQUENCY 

I HZ  I 

RUN 

JET  PRESSURE 

‘N3LE 

33SERVER 

OASPL 
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TEMP  RAT  [3 

RE  INLET 

LOCATION 

t C3 : 

0 37G 

1 153°F  2. CC3 

110° 

53fP 

118-7 

0373 

r.53  2.533 

53FP 

123.: 

Q07C 

1 15C  3.C33 

53rP 

125.7 

037G 

1153  3.533 

53FP 

128.2 

O07G 

;:53  4.C33 

53EP 

125.7 

MEASURED  NOISE  SPECTRA  AT  110°  re:  NOZZLE  INLET  AXIS 


ONE  THIRD  OCTAVE  3AND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


NOZZLE:  4.16"  R/C 


2 3 4 S 7 tOJ  2 3*57  10 

FREQUEHCT  t HZ  1 

!UN  JE  T PRESSURE  ANGLE  Z3SERVER  C ASPL 
,M3ER  TEMP  RATIO  RE  INLET  LOZA" '.ON  I Z3 1 


MEASURED  NOISE  SPECTRA  AT  130 


re:  NOZZLE  INLET  AXIS 
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90  IOC  no  1 20  1 30  MO  ISO  160 

DIRECTIVITY  ANGLE-'  DEGREES 

TT  = 1150 °F  A8  = 6.05  FT2  RUN:007 

PR  = A 2 . 0 , X 2 . 5 , □ 3 . 0 , 03.5,  04. 0 


PNL  BEAM  PATTERNS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


TEST  CONDITIONS 
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NOZZLE:  4.16"  R/C 

FACILITY:  WALL  ISOLATION  FACILITY 

DATE:  August  11,  1972 

Pamb=  30.3  in  Hg  TaMB  = 71°F  R.H.=  49% 

NPR  = 3.0  Tl=  1150°F  Vj(IDEAL)=  2300  FPS 


SCALE  MODEL  As  = 13.6  in.  2 


AXIAL 

RUN  NO.  LOCATION  IRIS  DIA.  REMARKS 


1 

0.0  x/D 
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2 
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3 
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18.0 

24.4 
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26.4 

19 

21.0 

28.4 
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MICROPHONE  LAYOUT:  2 5 foot  vertical  polar  arc 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  PBAR//25'  POLAR 


VALUES 
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OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  ^BAR//25'  POLAR 
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IX) ST  MERGED  REGION 
TOTAL  PRESSURE  PROFILE  (x/D  = 5.0) 


R .lb"  L/C  NOZZLE 
U.P.R.  = 3.0 
T t = 1000° 


RADIAL  DISTANCE  FROM  JET  ^-in 


TOTAL  TEMPERATURE- °F 


TOTAL 


TiOFILK 


It. It"  R/C  NOZZI-E 
N.P.R.  = 3.0  | 

T r = 1000°  F 


RADIAL  DISTANCE  FROM  JET  %-in 


ERC.ING  REGION 
TEMPERATURE  V 

(x/D  = ll.O) 


POo't'  MKROKD  REGION 
TOTAL  TEKI’ERATURE  J'ROFJLK 

(x/l)  = 5.0)  | 


4.1r  R/C  NOZZLE 

n.p.n.  * 3. 
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FREW'ROING  REGION 
STATIC  PRESSURE  PROFILE 


r/c  nozzle 


RADIAL  DISTANCE  FROM  JET  fc-in 


. '!i 

;.:i 

• * » 

i 

11 

| 

L 

. .1 

...  I 

. : . j 

; 

jg|| 

; ,1 
i i: 

H 

!;j- 

■ 

' ! 

! :* 

,.;.l 

, 

- :-j~ 

■ 

--  ' 

ilib; 

fijj 

::  ! ' 

i 

• i 

» 

ii:  • 

p 

: ; : j 

: •’ 

1 

! i - 

! 

:.i 
; ; 

t • | 

: .. 

:*;r 

• 4 ! 

*•** 

\ 

! 

F 

... 

■ i . 

• H 

■ i * 

' i 

f 

» • - 

i 

• i 

2 [ 

i .. 

. ■ .. 

... . 

. *i 

- 

. ; ! . 
b 

. : :. 

y; 
; : 

* * .i 
1 

• 

i 

i 

b 

t I ♦ 

. . 

b.j.. 

, 

. ^ i 

i ' 

.... 

• t 

! 

P;: 

' “ 

i.l 

• • i l > • 

‘ J 

r*r, 

pr* 

...  j.  ^ 

« . i 

J 

: j- 

■■ 

: , 

. i : : ; . 

. 1 
1 

_L 

■ i 

' ' 

i 

L_ 

.... 

. 

** 

--  i 

T ! 

J 

lb 

.1  I 

•’  i.  . 

, 1 

• 

1 

r 

b i b 

i.r! 

1 

L 

* 

{ 

S i JHj] 

ri  bistsi  1 1 tt  dh 

Hi 

UKpnAf  fft'}  f J \_JM 

-'  4‘  iK_iaBg^3BWff 

TEST  CONDITIONS 


R 1 


if  t 


* Fi 

a 

r S 


r’".  

SSi£p»«k 


— 


NOZZLE: 

FACILITY: 


6 IN.  DIA.  ROUND  CONVERGENT 
HNTF 


DATE: 

11-21- 

73 

Tamb  = 

R.H.  = 

SCALE  MODEL 

A8  = 

RUN  NO. 

NPR 

Tt 

Vj  (IDEAL) 

REMARKS 

03 

2.0 

1 5 0 0 0 F 

2072  fps 

11-21-73 

II 

2.5 

II 

2351 

II 

II 

3.0 

II 

2548 

II 

II 

3.5 

II 

2697 

II 

II 

3.8 

tl 

2771 

II 

REF 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


27 


.....  -.MSttK,.,,, 


I 


Is 

m 


2 3457  10J  2 3 4 5 7 10a 

FREQUENCY  i HZ  1 

plot  run  pressure  jet 

SYMBOL  NUMBER  RATIO  TEMP 
A 3 2.00  !500°F 

0 3 2.50  1500 

G 3 3.00  1500 

V 3 3.50  1500 

0 3 3.80  1500 

NOZZLE:  6”  R/C 


THIRD  OCTAVE  BAND  SPL  dB  re:  0.0002  MBAR//50'  POLAR 


1500° 

F 2 . 000 

no 

1500 

2.500 

110 

1500 

3.000 

no 

1500 

3.500 

no 

1500 

3.800 

no 

NOZZLE : 

6"  R/C 

2 

3 4 5 

7 10 

J 2 3 4 5 

FREQUENCY  [ H2  1 

7 10* 

2 

PLOT 

RUN 

JET 

PRESSURE  ANCLE 

OBSERVER 

CASPL 

SYMBOL 

NUMBER 

TEMP 

RATIO  RE  INLET 

LOCATION 

I DO  1 

OCTAVE  BAND  SPL  dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


FREQUENCY  l HZ  1 

ET  PRESSURE  ANGLE  OBSERVER  GASPL 
EMP  RAT  IQ  RE  INLET  LOCATION  1 C3 1 

1 500°F  2 . 000  130  5CFP  133.3 

1500  2.500  130  50EP  137.5 

1500  3.000  130  5QEP  141.2 

1500  3.500  130  SO  F P M2. 7 

1500  3.800  130  5 OF  P 143.0 


PLOT  RUN 
SYMBOL  NUMBER 


NOZZLE:  6 


POLAR 


3Nni3QIS 


jg5 

SIDELINE 


ANGLE-DEGREES  RE:  NOZZLE  INLET  AXIS 


ROUND  CONVERGENT  NOZZLE  PERCEIVED  NOISE  LEVEL  BEAM  PATTERN 


mm 

'(%•  -v\ 


BtV" 

e«v. 


i *? 

k 

f '•  w 1 

I 

ft  ■ S 

p ; 

> ,¥  I 

S':i 

M 1 

1 

S I 

®*Sp  lfe^|  lljf  ||f4,^f^® I 

* . 

m -mBk 


NO 

SCHEMATIC 

AVAILABLE 


NOZZLE  EXIT  PATTERN  SIMILAR  TO  THAT  SHOWN  ON  PAGE  109 


37T-3. 3AR-CPA-RT/RC  NOZZLE 


f > 


1 

I 


it 

1; 

I : 


M i 

i 

I i 


ft 

i 

p 


NOZZLE: 

FACILITY: 


37T-3 . 3AR-CPA-RT/RC 
HNTF 


DATE: 


Tamb=  R.H.  = 

SCALE  MODEL  As  = 13.6  in.2 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

REMARKS 

66 

2.0 

115  0 °F 

1875  fps 

It 

2.5 

(1 

2126 

fl 

3.  0 

It 

2303 

II 

4.0 

II 

2544 

REF 


r 


$ 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10  watts 


FREE  FIELD  VALUES 


’ 2 3 4 5 7 1 

FREQUENCY  I HZ  I 

RUN  PRESSURE 

NUMBER  RATIO  I 

56  2.00  I 

66  2.50  I 

66  3.00  1 

66  4.00  1 


PLOT 

STM80L 


A = 13. 6 IN. 

NOZZLE:  37T-3. 3AR-CPA-RT/RC 

JET  NOISE  POWER  SPECTRA 


> O o <3 

E>  GO  <1 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  ^BAR//50'  POLAR 


4 a 

\ : 
E \ 

- 

: : 

• - 

- - 

- 

k - 

k — 

t : 

E ! 

: 

N 

m 

: 

!* 

■ 

n 

1 

SI;  will 

M BAR// 50 ' POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


2 3 

4 S 7 

10J 

2 3 i 5 7 

10*  2 

3 4 S 

FREQUENCY  l H?  1 

PLOT 

RUN 

JE  T 

PRESSURE  ANGIE 

OBSERVER 

0ASPL 

SYM8GL 

NUM8ER 

TEMP 

RATIO  RE  INLET 

L0CAT [ ON 

I 08  I 

© 

66C 

1 1 5 0 c 

’F2.000  130° 

S0FP 

117.0 

0 

66G 

1150 

2.500  1 

5 o r p 

119.6 

X 

66G 

1150 

3.0Q0  j 

50FP 

122.0 

* 

66G 

1 1 SO 

4.000  t 

50  F P 

127.9 

NOZZLE : 

37T-3 . 3AR-CPA 

-RT/RC 

MEASURED 

NOISE 

SPECTRA  AT  130°  re: 

NOZZLE  INLET  AXIS 

U* ! }'H"r 


OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 
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SUPPRESSION—  PNdB  re:  2128  FT.  SIDELINE 


NOZZLE 


DIRECTIVITY  ANGLE  ~ DEGREES 


1150°F 


PNL  BEAM  PATTERNS 


1/3  OCTAVE  BAND  LEVEL  ~ dB  re:  .0002  A BAR  //  2128  FT.  SIDELINE 


PR  A 2.0, X 2.5, □ 3.0,0  4.0 
NOZZLE:  37T-3.3AR-CPA-RT/RC 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110°  re:  NOZZLE  INLET  AXIS 


ALT  = 1000  FT,  VEL  = 0 FPS,  SIDELINE  = 2128  FT,  4 ENGINES 


ANGLE:  110  DEG 


TEMP  =77  DEG 


R.H.  =70  PER  CENT 


T T = 1150°  F As  = 6.05  FT2 


RUN:  66 


1/3  OCTAVE  BAND  LEVEL^dB  re:  0.0002  y*  Bar//  2128  FT.  SIDELINE 


4 


ALT  = 1000FT,  VEL  = 0 FPS,  S.L.  = 2128  FT.,  4 ENGINES 


ANGLE -130  DEG  TEMP  - 77  DEG 


R.H.=  70  PER  CENT 


• ■*  - 4 - ■+  ■ - *- ♦ — -~-f j 


”T — *—  * — 1 f- 


— ft  * 

.V 


4-  -■*  - • — f — t — 1~—  •*“ — t — --4  i 
- * r~  - — -T—  f -f T * — ! 

_ * - ■ •?—  ~t — :--i — y — | — • 


- — t—i 1 


' T^T * *- 

dr-?r-^~ 


rnarj;--:: 


::zz7rz~:r-'X'.^iz::_rr'ri:i 

zeees^seeep 

, — - — r' — r~ X>*> • — T—I 


3E^Bq 

^p^-^TT-i 


‘t— +— t'ITT 


4z±nzxn  - r=bit::i-int 

2 -:6  s to  i; 

1/3  OCTAVE  3AH3S  3* S3 


» ~ 1 T~—  i --i- 

-T  -TpTT—  liztirrl 


prpibjz: 

aprpirJ 


iti=±zt:t£±=h*ztr:| 

U 16  18  20  22  24 

9ERS  BEGIN  AT  50  M2 . 


Tt  = 1150°  F 


A 8 = 6.05  FT' 


RUN:  66 


PR  = A2.0,X2.5/D3.0/O4  0 


NOZZLE:  371-3. 3AR-CFA-RT/RC 


if. 


JET  NOISE  SPECTRA  AT  THE  2123  FT.  SIDELINE,  130° re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


NOZZLE ; 

37T-3 . 3AR-CPA-RT/RC 

FACILITY: 

| 

WALL  ISOLATION  FACILITY 

DATE: 

August  25,  1972 

i 

Pams  = 3 0. 

05  in  Hg  Tamb  = 6l°F 

R.H.= 

82% 

NPR=  3.0 

Tj=  1150°F 

Vj  ( IDEAL)  = 

2300 

1 

SCALE  MODEL  As  = 13. 

6 in . ^ 

IS 


AXIAL 


RUN  NO. 

LOCATION 

IRIS  DIA 

206 

0.0  x/D 

14.3  in 

207 

0.25 

11.3 

208 

0.  50 

11.8 

209 

0.75 

11.8 

210 

1.  0 

12.3 

211 

1.25 

11.5 

212 

1.  50 

11.8 

213 

1.75 

12.0 

214 

2.0 

12.3 

215 

2.25 

12.5 

216 

2.5 

12.8 

217 

2.75 

13.0 

218 

3.0 

13.3 

219 

3.5 

13.5 

220 

4.0 

14.0 

221 

5.0 

15.0 

222 

6.0 

16.0 

223 

8.0 

18.0 

224 

10.0 

20.0 

225 

12. 0 

22 . 0 

226 

14.0 

23.0 

227 

16.0 

25.0 

REMARKS 


REF. 


MICROPHONE  LAYOUT:  25  FOOT  VERTICAL  POLAR  ARC 
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K I 
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OCTAVE  BAND  SPACE  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


FREE  FIELD  VALUES 


Q 

1 

W 

1 

U 

w 

> 

f 

l 

w 

fv,, 

u 

K 

i 1 

CM 

Cl 

CO 

Q 

u, 

2 

<< 

m 

w 

f.’i" 

> 

< 

l 

Eh 

O 

L' 

O 

01 

BUI 

BOL 

HUHI 

» 

22 

> 

22 

FREQUENCY  1 HZ  ! 

JET 

PRESSURE 

AXIAL 

TEMP 

RATIO 

LOCATION,  x/D 

1 150°F 

3.0 

14.0 

nso 

3.0 

16. 0 

SPACE  AVERAGED  SPL  PER  UNIT  x/D-dB/x/D  re:  .0002  (j  BAR 


i 


$ 

1 


30 


25 


20 


n 


P RE MERGING  REGION  TOTAL  PRESSURE  PROFILE  (k/D  » 1.0) 

i ' - 1 i : ■ 1 i ; 

r ■ ..  ; 

37T-3. 3AR- CPA-RT/rC  ■ NOZZLE 


M.P.R.  = 3.0 
T j - 1000°  F 


0 1 


RADIAL  DISTANCE  FROM  JET  <t.-in 


TOTAL  PRESSURE-psig 


RADIAL  DISTANCE  FROM  JET  <t-in 


nm 

:1J 

■■■  • 

• _L 

i 

-TT 

; :;j 

U... 

1 TTTT 

:1 

I 

I 

— r~l 

. i , 

i: 

r - 1 

i'lffiKKRblllG  REGION  ^STATIC1  PRKS.SUHF.  PROFILE  ( 


3AR-CPA-PT/RC  IlOZZLE 

- n.rLit.  3.0-J 


RADIAL  DISTANCE  FROM  JET  <£.-in 


sig 


TAT1C  H<E3oUHE  PHOFILE  (x/D 


'lOST  MEliCKl)  , REGION 


07T-3  .‘3AH-CrA-HT/Rft  NOZZLE 

| '3.0  ! 


RADIAL  DISTANCE  FROM  JET  <t.-in 


RATIO 


^mmmmmern 


TEST  CONDITIONS 


NOZZLE-  7T-3. 3AR-CPA-ET/RC 


FACILITY:  HNTF 


DATE:  6-11-73 


Tamb = 7 3 °F 


R.H.  = 36% 


SCALE  MODEL  As  = 13.6  in 


RUN  NO. 


NPR 


Vj  (IDEAL)  REMARKS 


1150  °F 


1875  fps 
2126 
2303 
2437 
2544 


6"  tube  lengths 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


1/3  OCTAVE  BAND  POWER  LEVEL-dB  re:  10-13  watts 


FREE  FIELD  VALUES 


103  2 3 & 

FREQUENCY  I HZ  1 


Plot 

SYMBOL 


RUN 

PRESSURE 

JET 

NUMBER 

RATIO 

TEMP 

008 

2.00 

1150  °F 

008 

2.50 

1150 

008 

3.00 

1 1 50 

008 

3.50 

1153 

008 

4.00 

1150 

NOZZLE:  7T-3. 3AR-CPA-ET/RC 

JET  NOISE  POWER  SPECTRA 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


.L  4- 


5 $ 

X X 

5 t 


PLOT 

STM30L 

o 

a 

X 

* 

Y 


• 2 3*5 

FREOUEHCT  I HZ  1 


RUN 

number 

JET 

TEMP 

PRESSURE 

RATIO 

ANGLE 
RE  INLET 

OBSERVER 

LOCATION 

QQ8G 

1 1 50 c 

’F  2.000 

110° 

5aF=» 

0082 

1150 

2.500 

1 

50f>» 

00  85 

1150 

3.000 

50E? 

008G 

1150 

3.500 

1 

w* 

008G 

1150 

4.000 

S3F* 

NOZZLE:  7T-3.3AR- 

-CPA-ET/RC 

CAS*L 

H3J 

118.5 
115.8 
121.7 
12*. 3 
125.2 


MEASURED  NOISE  SPECTRA  AT  110°  .e:  NOZZLE  INLET  AXIS 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  MBAR//50'  POLAR 


f 


SPECTRA  ARE  FREE  FIELD  + 6dB 


PLOT 

StMBOL 

© 

□ 

X 


RUN 

NUMBER 


JET 

TEMP 


PRESSURE 

RATIO 


□ 080 
0083 
0080 
0080 
0080 


ANCLE 
RE  INLET 

130° 


OBSERVER 

location 


OASPL 

103! 


1 I50°F  2.000 
1 150  2.5C0 

1150  3.000 

1150  3.500 

1150  A. 000 

NOZZLE:  7T-3 . 3AR-CPA-ET/RC 

MEASURED  NOISE  SPECTRA  AT  130°  re:  NOZZLE  INLET  AXIS 


50ff» 

5GEP 

50FP 

50FP 

5QFP 


119.5 

122.9 

125.5 
128.2 

129.9 


64 


fhmimi  rnthm  hhIhh  hm|hh 


OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 


FREE  FIELD  VALUES 


j 


! 


' Us 


PLOT 

RUN 

PRESS -RE 

JET 

SYMBOL 

NUMBER 

r*t;c 

T EM? 

A 

038 

2.00 

i:S3°F 

0 

008 

2. SO 

nso 

0 

008 

3.00 

I ISO 

V 

008 

3. S3 

I ISO 

0 

008 

4.03 

1 ISO 

NOZZLE 

: 7T-3 

. 3AR-CPA- 

•ET/RC 

OASPL  BEAM  PATTERNS 


PNL  SUPPRESSION—  PNdB  re:  2128  FT.  SIDELINE 


NOZZLE:  7T-3.3AE-CPA-RT/RC 


RUN  008 
Tt  - 1150°  F ' 


AB=  6.05  FT" 


PNL  BEAM  PATTERNS 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 110  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


TT  = 1150°F  A8  = 6.05  FT^  RUN:  008 

PR  = A2.0,  X 2 . 5 , □ 3 . 0 , 03.5,  04. 0 

NOZZLE:  7T-3 . 3AR-CPA-ET/RC 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110° 
re:  NOZZLE  INLET  AXIS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


TEST  CONDITIONS 


NOZZLE  ’•  7T-3 . 3AR-CPA-ET/RC 

FACILITY:  WALL  ISOLATION  FACILITY 

DATE:  January  18,  197  3 


Pamb  = 29.43  in  Hg  Tamb  = 47°F  R.H.  - 66% 


NPR  = 

3. 0 

Jr  = 1151 

SCALE 

AXIAL 

MODEL  As 

RUN  NO. 

LOCATION 

IRIS  DIA. 

75 

0.0  x/D 

9.0  in. 

76 

0.25 

9.0 

77 

0.50 

9.0 

78 

0.75 

9.0 

79 

1.00 

10.0 

80 

1.25 

10.0 

81 

1.50 

10.  5 

82 

1.75 

10.5 

83 

2 . 00 

11.0 

84 

2.25 

11.0 

85 

2.5  0 

11.5 

86 

2.75 

11.5 

87 

3 . 0 

12.0 

88 

3.5 

13.0 

89 

4.0 

14.0 

90 

5.0 

16.0 

91 

6.0 

18.0 

92 

8.0 

19.0 

93 

10.0 

21.0 

94 

12.0 

23.0 

95 

14.0 

25.0 

96 

16.  0 

27.0 

Vj(  IDEAL)  = 

13.6  in.2 

REMARKS 


MICROPHONE  LAYOUT:  2 5 foot  vertical  polar  arc 


2300  FPS 


REF. 


v. 


- ■ 
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OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  ^BAR//25'  POLAR 


FREE  FIELD  VALUES 


2 3 4 5 

7 103 

2 3 

45  7 104 

2 3 4 

5 7 10 

FREQUENCY 

[HZ] 

PLOT 

RUN 

JET 

PRESSURE 

AXIAL 
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NUMBER 

TEMP 

RATIO 

LOCATION, 

x/D 
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OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


FREE  FIELD  VALUES 
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A 
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0 
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5 7 10 

3 2 3 4 5 7 104 

FREQUENCY  [HZ] 

2 3 4 

RUN 

JET 

PRESSURE 

AXIAL 

NUMBER 

TEMP 

RATIO 

LOCATION, 

85 

1150°F 

3. 000 

2.5 

86 

1150 

3 .000 

2.75 

87 

1150 

3.000 

3.0 

88 

1150 

3.000 

3.50 

89 

1150 

3.000 

4.00 
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1150 

3.000 

5.00 

91 

1150 

3.000 

6.00 
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3.000 

8.00 
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1150 

3.000 

10.00 
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3.000 

12.00 
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OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


SPACE  AVERAGED  SPL  PER  UNIT  x/D-dB/x/D  re:  .0002  MBAR 
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t FREQUENCY 
,i  FREQUENCY 
4 FREQUENCY 
3 FREQUENCY 
ft FREQUENCY 


NOZZLE  TO  WALL  SPACING-x/D 


NOZZLE 


CENTER  OF  NOISE  PRODUCING  VOLUME 


PFEMER01HG  REGION 

t i . 

TOTAL -TEMPE  RAfu  RE... 

PROFILE  (x/D  - l'O) 


NOZZLE" 


RADIAL  DISTANCE  FROM  JET  <t-in 


TOTAL  TEMPERATURE-  °F 


POST  MERGED  REGION  TOTAL  TEMPERATURE  PROFILE  (x/D 


NOZZLE 


RADIAL  DISTANCE  FROM  JET  fc-in 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE-psig 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE-psig 


TAT1C - 11USS5UKE -PROFILE  (x/D_=j 


I03T  l'ERGED  UEGIOR 


i7T-3.3ARiCPA-ET/RC  NOZZLE. 

1 ■ 1 


RADIAL  DISTANCE  FROM  JET  <t.-in 


rk  if 

i -•  ; 

ft  »*»  , 

■ ■ / 
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MAT' L-. 035"  WALL 


RATIO  3.3  ELLIPTICAL  TUBES  CLOSE  ARRAY 
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TEST  CONDITIONS 


NOZZLE:  19T-3 . 3AR-CPA-ET/RC 

FACILITY:  hntf 

DATE:  6-11-73  Tamb  = 77  °F 


R.H.  = 24% 

SCALE  MODEL  As  =13.6  in.2 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

REMARKS 

9 

2.0 

1150°F 

1875  fps 

6"  tube  lengths 

II 

2.5 

II 

2126 

II 

3.0 

II 

2303 

II 

3.5 

It 

2437 

II 

4.0 

II 

2544 

REF 


MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WiTH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREF.-FIELD  VALUES. 
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FREE  FIELD  VALUES 


FSEOaENCT  [HZ! 


PRESSURE 

RATIO 

2.00 

2.50 
3.00 

3.50 
4.00 


Ag  = 13.6  IN . ^ 
NOZZLE:  19T--3 . 3AR-CPA-ET/RC 


JET  NOISE  POWER  SPECTRA 
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0 

ONE  THIRD  OCTAVE 


SPECTRA  ARE  FREE  FIELD  + 6dB 


2 3 4 5 7 10a  2 3 4 S 

riEOUEHC*  l hZ  1 

ANGLE  OBSERVER  0ASE>1 
RE  INLET  LOCATION  E 03 1 
110  50FP  115.3 

50r°  118.7 

53FP  120.1 
50FP  122.4 
50FP  124. S 


JET  PRESSURE 
TEV?  _RUIQ  _ 

115 0°F  2.0 GO 
1150  2.500 

1150  3.000 
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1150  4.000 


PLOT  RUN 

STB3Ql_  NUM3ER 

o " 0090 

o 0050 

x 009G 

* 0090 

y 0090 

NOZZLE:  19T-3.3AR-CPA-ET-/RC 

MEASURED  NOISE  SPECTRA  AT  110°  re 


NOZZLE  INLET  AXIS 
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THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


FREQUENCY  [HZ! 

91  nr  PUN  JET  PRESSURE  ANGLE  OBSERVER  CAS’L 

SYMBOL  NUMBER  temp  RATIO  RE  INLET  LCCA_[_QN 

~~V~  O09G  " Tl50°F  2.000  130°  SOFP  117.3 

O OCSG  1150  2. SCO  50IP  21.3 

* OCSG  1150  3.000  50F?  23.5 

* 0090  1150  3.500  50FP  27.3 

y O09G  1150  A. 000  50rP  133. 

NOZZLE:  19T-3 . 3AR-CPA-ET/RC 

MEASURED  NOISE  SPECTRA  AT  130°  re:  NOZZLE  INLET  AXIS 


OVERALL  SPL-dB  re:0.0002  MBAR//50'  POLAR 
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NOZZLE:  19T-3 . 3AR-CPA-ET/RC 

OASPL  BEAM  PATTERNS 


« 


a ; 


v>fl 


3Nn3QIS  ;13  8212  9PNd  ~VOr ooi  qi 


p 

.... 

-r| 

. I 

z 

t 

i ... 

.... 

... 

.... 

... 

... 

..... 

! i 
i 

i •■! 

i 

! 

.;... 

] 

: 

1 

•|  r; 

.... 

: ] : 

j ! . : i 

! 

! ' 

• t 

• • 

i • 

• • 

i 

i 1 

.1 i..., 

i 

::  i 

pi:.! 
! ;!  : 

.... 

. .... 

L...!: 

: i 

PNL  SUPPRESSION—  PNdB  re:  2128  FT.  SIDELINE 


NOZZLE:  19T-  3 . 3AR-  C PA-  BT/RC 


RUN  009  ' 

Tt  - 1150°  F ' As  a 6.05  FT2 


PR 

4.0 
3.5 

3.0 


2.5 


2.C 


PNL  BEAM  PATTERNS 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  M BAR//2128  FT  SIDELINE 


ALT  = 1000  FT , VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 110  DEG  TEMP  = 77  DEG  R.H.  = 7 0 PER  CENT 


= 1150°F  A8  - 6.05  FT^  RUN:  009 


PR  = A2.0,  X 2 . 5 , □ 3 . 0 , 03.5,  04.0 

NOZZLE:  19T-3 . 3AR-CPA-ET/RC 

TET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110° 
re:  NOZZLE  INLET  AXIS 
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ALT  = 1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 130  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 
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1/3  OCTAVE  BANDS  8AN3  NUM3E8S  BEGIN  AT  50  HZ. 


= 1150 °F  A8  = 6.05  FT^  RUN: 

= A2.0,  X 2 . 5 , □3.0,03.5,04.0 


RUN:  009 


NOZZLE:  19T-3. 3AR-CPA-ET/RC 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  130° 
re:  NOZZLE  INLET  AXIS 
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TEST  CONDITIONS 

NOZZLE:  19T-3. 3AR-CPA-ET/RC 

FACILITY:  wall  isolation  facility 
DATE:  January  19,  1973 

Pamb=  29.92  in  Hg  Tamb=  40°F  R.H.=  83% 

NPR=  3.0  Tt=  115  0 °f  Vj(  IDEAL)  = 2300  FPS 


SCALE  MODEL  As  = 13.6  in.2 

AXIAL 

RUN  NO.  LOCATION  IRIS  DIA.  REMARKS  REF. 
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MICROPHONE  LAYOUT--  25  foot  vertical  polar  arc 


1/3  OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  *BAR//25!  POLAR 


FREE  FIELD  VALUES 
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POST  MERGED  REGION.  TOTAL  TEMPERATURE, PROFILE 


l'/r-3.3An-CPA-LT/RC  NOZZLE 
!h.p.r.  * ! 3.0  ! 

L.  ) t T : - 1000°  fL. 


RADIAL  DISTANCE  FROM  JET  fc-in 


,1.1KB  PROFILE 


ITATIC  PP.E 


PREMEFGItJG  REGION 


19T-3.3AB-CPA-ET/RC  HOZZIE 
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N.P.R.  I.  - . 3.0 


RADIAL  DISTANCE  FROM  JET  <t,-in 
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I POST  MERGED  itEGlOR  STATIC  PRESSURE  PR0F1L 
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I . j tt;  .» 1 1000°  r.:'  L ; 


ill 

_r  i_ ; fcijtpp 

RADIAL  DISTANCE  FROM  JET  Q-ir 


elliptical  tubes  close  array 


TEST  CONDITIONS 


NOZZLE*-  37T-3 . 3AR-CPA-ET/RC 


FACILITY:  HNTF 


SCALE  MODEL  As  = 13.6  in 


RUN  NO.  NPR  Tt  Vj  (IDEAL)  REMARKS  REF 


1875  fps 
2126 
2303 
2437 
2544 


1150°F 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +(>  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


MICROPHONE  LAYOUT 
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7 1 0J  23457 

FREQUENCY  { HZ  I 


PRESSURE 

JET 

RATIO 

TEMP 

2.00 

1 !50°F 

2.50 

1150 

3.00 

1150 

3.50 
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4.00 

1150 

NOZZLE: 


10“ 


37T-3 . 3AR-CPA-ET/RC 


JET  NOISE  POWER  SPECTRA 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  A* BAR/ / 50'  POLAR 


NOZZLE:  37T-3. 3AR-CPA-ET/RC 


10?  2 3 4 5 7 10J  2 3 ^ 5 7 10 

FREQUENCY  t HZ  1 

PlQ  T t?UN  JET  PRESSURE  ANGLE  OBSERVER  0 AS3L 
5»M30L  NUMBER  TEMP  RATIO  RE  1MET  LOCATION  I OBJ 

03S5~  1 ISO°F  2 . 00  O'"  10°  50  F 3 113. 8 

Q 0053  1150  2.500  SCFP  115.8 

x 0G6G  1150  3. COO  50rP  119.1 

* 0053  1150  3.500  SOF3  121.3 

r Q06S  1 1 50  4.000  SOF3  123.0 


re:  NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  110 


prftaawyft-ririit'ir.M-c . . ..  ..  . .. 

» 

SPECTRA  ATE  FREE  FIELD  + 6dB 

THIRL'  OCTAVE 


NOZZLE:  37T-3. 3AR-CPA-ET/RC 


OVERALL  SPL-dB  re: 0.0002  **BAR//50!  POLAR 
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NOZZLE:  37T-3 . 3AR-CPA-ET/RC 


DIRECTIVITY  ANGLE-DEGREES 


1150°F 


PNL  BEAM  PATTERNS 
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ALT  = 1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 110  DEG  TEMP  = 77  DEG  R.H.  = 7 0 PER  CENT 


1/3  OCTAVE  BANOS  8 A NO  NUMBERS  BEGIN  AT  SO  HZ 

TT  = 1150°F  A8  = 6.05  FT2  RUN:  00E 

PR  = A2.0,  X 2 . 5 , □ 3 . 0 , 03.5,  04. 0 
NOZZLE:  37T-3 . 3AR-CPA-ET/RC 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 
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OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


TEST  CONDITIONS 


37T-3 . 3AR-CPA-ET/RC 
with  3.1AR  Ejector 

HNTF 


NOZZLE 


FACILITY 


kiATE'-  8-2  3-7  3 


SCALE  MODEL  As  = 13.6  in 


RUN  NO.  NPR  Tt  Vj  (IDEAL)  REMARKS 


1875  fps 
2126 
2303 
2413 
2483 
2544 


MICROPHONE  LAYOUT 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


1/3  OCTAVE  BAND  POWER  LEVEL-dB  re:  10-13  watts 
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FREQUENCY 

RUN 

NUMBER 

PRESSURE 

RATIO 

JET 

TEMP 

16 

2.  00 

1 150°F 

16 

2.50 

1150 
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16 
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37T-3 . 3AR-CPA-ET/RC 
WITH  3.1AR  EJECTOR 


122 


THIRD  OCTAVE  BAND  SPL-dB  re:  .0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


J 2 3 4 5 7 10  2 3* 

FREQUENCY  t HZ  I 

JET  PRESSURE  ANGLE  OBSERVER  □ ASPL 
TEMP  RAT  10  RE  INLET  LOCATION  t 03 1 

1 150°F  2.000  1 0°  S0FP  1 12. * 

1150  2.500  50EP  114.7 

1150  3. 000  50FP  116.5 


PLOT  RUN 
SYM80L  NUM8ER 


re:  NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  110 


THIRD  OCTAVE  BAND  SPL-dB  re:  .0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


3 4 S / I0J  2 3 4 5 7 10  2 3 4 5 7 

FSEQJENCr  [HZ  1 

Pior  PUN  JE  r PRESSURE  ANGtE  OBSERVER  G AS=>L 
SVM30L  HUMBER  T £ MP  RATIO  RE  ISLET  LOCATION  103  1 


NOZZLE  INLET  AXIS 


0 

15G 

1 ISO* 

5F  ? • 

000 

0 

loG 

1150 

2. 

500 

X 

16C 

1150 

3. 

000 

* 

16G 

1150 

3. 

4C0 

16G 

1150 

3. 

ZOO 

• 

16C 

1150 

4. 

000 

MEASURED  NOISE  SPECTRA 

AT 

130 

OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 


FREE  FIELD  VALUES 


110  116  123  129 

MICROPHONE  ANGLE  ! OEG 1 

plot  run  pressure 

SYMBOL  NUMBER  RATIO 

A 15  2.00 

0 16  2. SO 

0 16  3.00 

V 16  3.<G 

0 16  3.70 

Q 16  4.00 


OASPL  BEAM  PATTERNS 


1/3  OCTAVE  BAND  LEVEL-dB  re:  < .0002  &BAK//2128  FT  SIDELINE 


2128  FT,  4 ENGINES 


ALT  = 1000  FT,  VEL 


70  PER  CENT 


TEMP 


ANGLE  = 110  DEG 


t 6 8 10  12  14  16  18  20  22  24 

1/3  OCTAVE  BANOS.  BAND  NUMBERS  BEGIN  AT  50  hZ. 

= 6.05  FT2  RUN:  16 

□ 3.0,  03.4,  0 3.7,  A 4.0 


TT  = 1150  °F 

PR  = A2.0,  X 2 . 5 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 


>CTAVE  BAND  LEVEL-dB  re:  0.0001  MBAR//212E  FT  SIDELINE 


2128  FT,  4 ENGINES 


000  FT,  VEL  = 0 FPS,  S.L 


TEMP  = 77  DEG  R.H 


70  PER  CENT 


ANGLE  =130  DEG 


1/3  OCTAVE  BANOS.  8AN0  NUMBERS  BEGIN  AT  50  HZ 


ET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE  130 
re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


UQ771  c : 3 7?* 3 • 3AR-CPA-ET/RC 

WITH  3,1AR  EJECTOR  BELLMOUTH 

FACILITY**  WALL  ISOLATION  FACILITY 


January  4,  1974 


Tt  = 1150 °F  Vj( IDEAL)  = 2300  FPS 


SCALE  MODEL  As  = 13.6  in 


AXIAL 

LOCATION 


IRIS  DIA.  REMARKS  REF 


MICROPHONE  LAYOUT**  25  FOOT  VERTICAL  POLAR  ARC 


OCTAVE  SAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  PBAR//25'  POLAR 


FREE  FIELD  VALUES 


FREQUENCY  I HZ  I 


AXIAL 

LOCATION,  x/D 


PRESSURE  JET 
ft  A 1 1 0 TEMP 


OCTAVE  BAND  AVERAGED  SPL-dB  re:  0.0002  MBAR//25*  POLAR 


SPACE  AVERAGED 


‘ 1 1 1 1 

1 1 

7 — ' 

« frequency  tooo.o 

3 frequency  ^joa.o  ^ 

4 FREQUENCY  6300.0^-'' 

9 FREQUENCY  tC'SCXTO 

8 frequency  ^-foooo.n 

t 

1 

1 

1 

; r prffru 

|X| 

X ! 
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i . 
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' : ! i 1 

X 4 

/ I \ ! 1 1 

| 

\ 1 
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i 

.1  / ‘ V i • . — 
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. 1 

I 

| 

J/j¥T3k 

j. 
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i 
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i 

f/\  jvW 
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* 

i 

• 

.4  ' \ \ 

i ^ 

t 

i 

1 

y 

1 

1 

! 

< 

i 

• 

i *R 

| * 

r ] 

i. 

l. 

i 

A . 

1 

9.  11 

3.3AR  - CPA  - ET/RC  NOZZLE  WITH  3.  EAR  EJECTOR  BELLMOUTH,  L/d  * 2 


EJECTOR  EXIT  PLANE 


CENTER  OF  NOISE  PRODUCING  VOLUME 


MERGED  REGION  TOTAL  PRESSURE ; PROFILE  (x/D  = 5.0) 


:PA  - ET/RC  NOZZLE  WITH  3.1AR  EJECTOR  (BELLMOUTH),  L/D  ? 


1000°  F 


RADIAL  DISTANCE  FROM  JET  <t”in 


TOTAL  TEMPERATURE 


250 


PREMERGING  REGION  TOTAL  TEMPERATURE  PROFILE  (x/D  = 2.5) 


57T( 3.3AR  - CPA  - ET/RC  NOZZLE  WITH  3. 1AR  EJECTO  I.CbELLMQUHQ^/I) 

u.r.R.  = 3.0  , 

T T = 1000°  ' F I • il 


\ / 

V 


! 


! .,! 


J-  — i.. 


V ! 


1 . : 1 

III',  ill 

6 .1 2 $ -L-~rrJ 

RADIAL  DISTANCE  FROM  JET  %-in. 


138 


TEfftHili 


< i i 

F 

OST  ME 

1 ■ ■ 

• 

■ 

37T 

l 

! 

- 3.3A 

1 

i 

R - CP 

t 

4 

i 

i 

i 

.. 

: i 
' 
1 

I*  - ' 

[ 

.■ 

i_. 

i 

* i 

y - i — 

i ; 

! ; , 

h+" 

1 * 

/ 

STATIC  PRESSURE  RELATIVE  1 
ATMOSPHERIC  PRESSURE-psig 


RADIAL  DISTANCE  FROM  JET  fc-in 


FREIERGIIIG  REGION  STATIC  FREGoUKE  FROFIIE . (x/D-=  2.5) — | — 


■"  ! ■ ! ; , I I I ! 1 i : . . : i 

37T  - 3.3AB'-  CFA  - ET/RC  UOZZLE  WITH  3.1AR  EJECTOR  (BEILMOUTll),  !L/D_-..2 


Tt  ' -looo0  r.L. i — 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE-psig 


REGION  'STATIC  PRESSURE.  PROFILE  I (x 


TREMERGIHG 


ET/RC  NOZZLE  WITH  3.1AR  EJECTOR  (BELLMOUTIl), 
N.F.R.  3 '3.0  I | 


RADIAL  DISTANCE  FROM  JET  -in 


POST  MERGED  1 REGION. STATIC  PRESSURE  PROFILE  - (x/D‘  = 5.0) 


ET/RC  NOZZLE' WITH  3.LAR  EJECTOR  (BELLfjlOUTH^ 

ll.P.R.  = 3.0  I I ' ;T. 


RADIAL  DISTANCE  FROM  JET  £-in 


' 


CENTER  TUBE  IS  A .75  DIA. 
WITH  A 12°  NOM.  CONVERGENCE 


TEST  CONDITIONS 


NOZZLE-  61T-3. 3AR-CPA-ET/RC 
FACILITY:  HNTF 

DATE:  1-31-73 


Tamb  = 48.5°F  R.H.  = 68% 
SCALE  MODEL  As  = 13.6  in.2 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

239 

2.0 

1150°F 

1875  fps 

II 

2.5 

II 

2126 

II 

3.0 

II 

2303 

II 

4.0 

II 

2544 

REMARKS 


REF 


3"  tube  lengths 


MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


146 


OCTAVE  POWER  LEVEL 


FREQUENCY  l HZ  1 


PRESSURE 

RAUO 

2.00 

2.50 

3.00 

4.00 


plot 

SYMBOL 


61T- 3 . 3AR-CPA-ET/RC 


JET  NOISE  POWER  SPECTRA 


, ■ , . , , ■ ■„  _ f.»: 

1 

FREE  FIELD  VALUES 

50'  POLAR 


f REOUtNCY  [HZ  I 

PLOT  RUN  JET  PRESSURE  ANGLE  OBSERVER  0 
SYMBOL  NUMBER  TEMP  RAT  1 0 RE  INLET  LOCATION 

© ‘ 2390  1 150°F  ?.0CO  110°  SOF  P T 

0 2 3 9 G 1 ISO  2.500  SOEP  l 

X 239G  1150  3. COO  50F P 1 

* 239G  1150  4.000  50EP  1 

NOZZLE  : ,6lT-3.3AR-CPA-Fr/RC 

MEASURED  NOISE  SPECTRA  AT  110°  re:  NOZZLE  INLET  AXIS 


SPECTRA  ARE  FREE  FIELD  + 6dB 

OCTAVE  BAND  SPL~  dB  re:  .0002  //EAR  //50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


to? 

PLOT 

SYMBOL 

2 3 4 5 7 103 

RUN  JET  PRESSURE 

NUMBER  KM?  RATIO 

2 3 < 5 7 

FREQUENCY  I HZ  I 

ANGIE  OBSERVER 

RP  INLET  L CC  A I ION 

10  2 

QASPL 
I 03  ! 

0 

2390  1 ISC°f  ?•  COO 

130°  SOFP 

I 14. S 

0 

2390  1150  2.500 

j SCFP 

117.6 

X 

,2390  1150  3.0C0 

* 5QE  P 

121.8 

* 

2390  U50  4.000 

\ 50  r p 

127.1 

NOZZLE  : 61T-3.3AR-CPA-ET/RC 

MEASURED  NOISE  SPECTRA  AT  130° re:  NOZZLE  INLET  AXIS 

OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 


FREE  FIELD  VALUES 


110  116  123  129 

MICROPHONE  ANGLE  I OEG  1 


PLOT 

SYMBOL 


RUN 

NUMBER 


PRESSURE 

RATIO 


NOZZLE:  6 IT- 3 . 3 AR-CPA-ET/RC 


OASPL  BEAM  PATTERNS 


3MI13QIS  ‘13  8ZIZ  -3J  9PNd  ~V  ooi  gi  — xvwlNd 


a i i 

1 

N 

I 

9 

• 1 

E5  ....  * 

! 

CJ 

! 1 

K 

w 

•1  •! 

TUBE  LENGTH 
0 3IJJ 
□ 2 IN 
A 1 III 


PEAK  PNL  SUPPRESSION  VALUES 


NOZZLE:  61T-3.3AP-CPA-ET/RC 


PNL  BEAM  PATTERNS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  PBAR//2128  FT  SIDELINE 


TEST  CONDITIONS 


NOZZLE • 6 IT- 3 . 3AR-CPA-ET/RC 

FACILITY:  WALL  ISOLATION  FACILITY 

DATE'-  January  20,  197  3 

Pamb=  30.06  in  Hg  Tamb  = 39 °F  R.H.=  92% 

NPR=  3.0  Tt=  1150 °F  Vj(  IDEAL)  = 2300  FPS 


RUN  NO. 


SCALE  MODEL  As 

AXIAL 

LOCATION  IRIS  DIA. 


13.6  in.2 

REMARKS 


REF. 


124 

0.0  x/D 

9.0 

125 

0.25 

9.0 

126 

0.50 

10.0 

127 

0.75 

10.0 

128 

1.00 

10.0 

129 

1.25 

10.5 

130 

1.50 

10.5 

131 

1.75 

11.0 

132 

2.00 

11.0 

133 

2.25 

11.5 

134 

2.50 

11.5 

135 

2.75 

12.0 

136 

3.0 

13.0 

137 

3.5 

14.0 

138 

4.0 

15.0 

139 

5.0 

16.0 

140 

6.0 

18.0 

141 

8.0 

19.0 

142 

10.0 

21.0 

143 

12.0 

23.0 

144 

14.0 

25.0 

145 

16.0 

27.0 

MICROPHONE  LAYOUT:  25  foot  vertical  polar  arc 


156 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  res  0.0002  MBAR//25'  POLAR 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


FREQUENCY  I HZ  I 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/0 

3.0  14.00 

3.0  16.00 


JET 

iEMP 


1 1 50  F 
1 1 <;n 


I H-4  H-l-M-H 


FREQUEIK 


O 


NOZZIjE 


A F PARENT  CENTER  OF  NOISE  PRODUCING  VOLUME 


POST  MERGED  REGION  TOTAL  PRESSURE  PROFILE  ,,(x/D 


61T-3.3AR-  CPA-ET/RC  NOZZLE 
N.P.R.  » 3.0 

T T = 1000°  F ...  ; 

! >*'*%*,  ■ 


RADIAL  DISTANCE  FROM  JET  £-in 


TOTAL  TE: 


PREMERG1KG  REG  1011  TOTAL  TEMPERATURE  PROFILE.  (x/D-=1.0)| 


RADIAL  DISTANCE  FROM  JET<t-in 


TOTAL  TEMPERATURE- 


TOTAL 

| 

TEMPER 

i 

ATUl 

1 

IROFILJ 
1 1 

(x/l)  « 5.0 

\±±A 

..  i 

• 1 
Q 

71."  1 

JAK-CPA-ET/HC 

NO 
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PRESSURE  RELATIVE  TO 
:ERIC  PRESSURE-psig 


IlOZZJi. 


RADIAL  DISTANCE  F 


I’HENEMIIIG  niGlOH 

1 | | 

STATIC  PRESSURE  PROFILE  , 

ill 

(x/D 

1 . ' I 

.1 

• 

LJ  i ; J 

1" 

PRESSURE  RELATIVE  TO 
[ERIC  PRESSURE-psig 


POST  MERGED . REGION . STATIC  .PRESSURE. TE0FJ.LE . . U/pialS *0 


IC  * NOZZLE 

i 3.0  I 


RADIAL  DISTANCE  FROM  JET  <t_in 


••  n,  • . — ;'V--  - - ■ 


CENTER  TUBE  IS  A .75"  DIA.  TUBE 
.020"  WALL  (.71"  I.D.)  WITH  A 12 
CONVERGENCE  TO  .684"  DIA  EXIT. 


TEST  CONDITIONS 


NOZZLE'-  37T-2 . 7 5AR-CPA-ET/RC 


FACILITY:  hntf 


DATE'-  1-10-7  3 


SCALE  MODEL  As  = 13.6  in 


RUN  NO.  NPR  Tt  Vj  (IDEAL)  REMARKS  REF 


3”  tube  lengths 


2.0  1150  °F 
2.5 

3.0 

4.0 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


MICROPHONE  LAYOUT 


1/3  OCTAVE  BAND  POWER  LEVEL-dB  re:  IQ-13  watts 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


103  2 3 4 S 7 10 

FREQUENCY  1 HZ  1 

JET  PRESSURE  ANCLE 

TEMP  RAT  10  RE  IMET 

||50°F  2.000  U0° 

1150  2.500  I 

1150  3.000 

11SQ  4.000  t 

LE:  37T-2 . 7 5AR-CPA-ET/RC 


OBSERVER  OASPL 
LOCATION  1081 


NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  110 


to3  2 3 4 5 7 10*  23 

FREQUENCY  t HZ  1 

JET  PRESSURE  ANGLE,.  OBSERVER  QASPl 
TEMP  RAT  10  RE  INLET  LOCATION  I OB  1 

1 150°F  2. 000  130°  50F P HS.6 

1150  2.500  1 50FP  123.2 

1150  3.000  50FP  125.6 

1150  4.000  ? SOFP  130.4 


NOZZLE:  37T-2 . 7 5AR-CPA-ET/RC 


re:  NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  130 


KJuo 


3NH3QIS  ‘13  8ZI2  BPNd 


»**-»•  1 
! : ! 

" 

1 

1 

1 # 

*>  i 

! If  i 

1 - i 

3 ” ; * i 

i . 

~i:  ; ■ 

♦ • . . 5 

i ; l:  • • 

x ' : 
or.  • 

. • • 

o -J  ; 

j U '!  i 

r-  UJ 

i K 1 

> Ui 

u:^  ; 

mmatm 


TUBE  LENGTH 
O 1 111 
□ 2 IN 
A 3 IN 
6.05  IT2.  . 


PEAK  PNL  SUPPRESSION  VALUES 


NOZZLE: 


3 7T- 2 . 7 5 AR- CPA- ET/RC 


■n 

■■■■■■■■■■■■■■■ 
■■■■■■■■■■■■ ■■■ 
■■■■■■■■  SUM— 

m«aaim HB 


iff 
"lmiae 

IHMHIWilll 

waaam 

illlf 

msasaeffi 


90  no  no 

directivity  angle ~ degrees 


run  181 

Tt  = 1150°  F 


6.05  rr 


PNL  BEAM  PATTERNS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT 


4 ENGINES 


ANGLE  =130  DEG 


TEMP  =77  DEG  R.H 


70  PER  CENT 


1/3  OCTAVE  B*N0$.  BAND  NUMBERS  BEGIN  AT  50  HZ 
= 1150°F  A8  = 6.05  FT2  RUN:  ; 

= A 2 . 0 , X 2.5,  □ 3.0,  04. 0 
NOZZLE:  37T-2 . 7 5AR-CPA-ET/RC 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  1 


re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


NOZZLE  '•  37T-2 . 7 5AR-CPA-ET/RC 


FACILITY:  WALL  ISOLATION  FACILITY 


DATE 


January 


Tt=  1150 °F  Vj(  IDEAL)  = 2300  FPS 


SCALE  MODEL  As  = 13.6  in 


AXIAL 

LOCATION 


REMARKS  REF 


MICROPHONE  LAYOUT:  2 5 foot  vertical  polar  arc 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


FREE  FIELD  VALUES 


FREQUENCY  1 HZ  I 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 

3.000  0.00 

3.000  0.25 

3.000  0.50 

3.000  0.25 

3.000  1.00 

3.000  1.25 

3.000  1.50 

3.000  1.25 

3.000  2.00 

3.000  2.25 


s;:' 

Hrksefaitot 


■ mm  m 

FWvjk  a 

B | 

■ tJ 

I 

Jtcj 

FREE  FIELD  VALUES 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 

3.000  2. 50 

3.000  2.50 

3.000  3.00 

3.000  3.50 

3.000  4.00 

3.000  5.00 

3.000  S.00 

3.000  S.OQ 

3.00010.00 

3.00012.00 


1/3  OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  PBAR//25'  POLAR 


wBKBm 


FREE  FIELD  VALUES 


FREQUENCY  I HZ  1 

JET 

TEMP 

1 1 SO  °F 
1150 


SUN 

NUMBER 

70 

71 


pressure  axial 

RATIO  LOCATION,  x/D 

30  14.0Q 

3.0  It. 00 


loao.o 
22QO .0 
6100.0 
16000.0 
40000.0 


t f^eautNcr 
j^REauENcr 
\ FfcEauEHcr 
j FUEauEMCr 
6 Ff» caoENEv 


0A5PL 


37T  - 2.75AR  - CPA  - ET/RC  NOZZLE 


CENTER  OF  NOISE  PRODUCING  VOLUME  ~x/D 


TOTAL  PRESSURE-psig 


RADIAL  DISTANCE  FROM  JET  £-in 


PRESSURE 


TOTAL!  PRESSURE  PROFILE  (x/d  =.5-0) 


POST- MERGED  REGION 


37T-2 .75AR-CrA-ET/RC  NOZZLE 
N.P.R.  ; = 3.0 


RADIAL  DISTANCE  FROM  JET  <t-in 


TOTAL  TEMPERATURE- 


REMERGING  REGION  STATIC;  PRESSURE  PROFILE  (x/D  = 1.0) 


75AR-CPA-ET/RC  NOZZLE 
N.P.R.  = 3.0  i 


RADIAL  DISTANCE  FROM  JET  ^-in 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE-psig 


iTATIC  PRESSURE  PROFILE  (x/D 


POST  MERCED.. REGION: 


7 5AR  - C PA-Kt/b  C NOZZLE 

I 

W.R.R.  j = 3.0 

I A 

Tt  «..„.1000°  F - 


RADIAL  DISTANCE  FROM  JET  <t.-in 


■ 


AREA  RATIO 


1 


^ .. . 


TEST  CONDITIONS 


NOZZLE:  3 7T-4 . 5AR-CPA-ET/RC 


FACILITY:  hntf 


DATE:  10-19-73 


Tamb  = 65  °F 


R.H.=  62% 


SCALE  MODEL  As  = 13.6  in.2 


RUN  NO. 


NPR 


Vj  (IDEAL)  REMARKS 


1150°F 


1875  fps 
2126 
2303 
2544 


3"  tube  lengths 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


vy 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10“13  watts 


SPECTRA  ARE  FREE  FIELD  + 6dB 


FREQUENCY  I HZ  I 

JET  PRESSURE  ANClErr 
TEMP  RATIO  RE  INLET 

1 150°F  2 . 000  no0 
1150  2.500 

U50  3.000 

1150  4.000 


08SERVER  OASPt 
LOCATION  i OB  I 


PLOT  RUN 

SYMBOL  NUM8ER 
© 1900 

0 1900 

x 190G 

* 1900 


37T-4 . 5AR-CPA-ET/RC 


MEASURED  NOISE  SPECTRA  AT  110°  re:  NOZZLE  INLET  AXIS 


THIRD  OCTAVE 


SPECTRA  ARE  FREE  FIELD  + 6dB 


FREQUENCE  l HZ  1 


ancle  observes  oaspl 

RE  INLET  LOCATION  t OB  1 
130°“”  50FP  114.4 

* 50EP  117.0 

j 50EP  119.6 

t SOFP  124.1 


plot  run  jet  pressure 

SYM80L  NUMBER  TEMP  RATIO 
I90C  1 150°F  2 . 000 

q 190G  1150  2.500 

x 1 90  C U50  3.000 

* 190C  1150  4.000 

NOZZLE:  37T-4 . 5AR-CPA-ET/RC 

MEASURED  NOISE  SPECTRA  AT  130°  re:  NOZZLE  INLET  AXIS 


OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 


FREE  FIELD  VALUES 


PLOT 

SYMBOL 


103 

123  129 

13 

ICR0PH0NE 

ANGLE  I 0EG  1 

RUN 

PRESSURE 

JET 

NUMBER 

RATIO 

TEMP 

190 

2.00 

1 ! 50 c 

190 

2.50 

1150 

190 

3.00 

1150 

190 

4.00 

1150 

NOZZLE:  37T-4 . 5AR-CPA-ET/RC 
OASPL  BEAM  PATTERNS 


eg  t/> 


< UJ 
Q> 
o O 


i 3NH3QIS  *ld  8212  8PNd  ~V  (/ oot  0I 


xvn. 


PNL  SUPPRESSION—  PNdB  re:  2128  FT.  SIDELINE 


NOZZLE:  37T-4.5AR-CPA-ET/RC 


f 


j 


RUN  190 

Tt-  1150°  F * A8«  6.05  FT2 


PNL  BEAM  PATTERNS 


203 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


SrV'^4 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


maemeammii 


S 1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 


ANGLE  = 130  DEG 


TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


no. 

101; 

106  — 
104 
102 
lOO 
98 
96 
94 
92 
90 
ea 
86 
84 

82__ 
80“ 
78“ 
76— 

74— 

72Cz 

70  — 
68- 
66— 
64— 
62— 
60— 
56— 
56  — 
54—; 
52— 
SO  — 


45  * 

44; H 

4*E£ 

^czx 

0 


2 4 6 8 10  12  U 1 6 18  20  22 

173  QCT/Ut  0* H3S . 9*V3  5UM3ERS  BEGIN  A1  50  NZ . 

TT  = 1150°F  A8  = 6.05  FT^  RUN:  190 

PR  = A 2 . 0 , X 2.5,  □ 3.0,  04. 0 


NOZZLE:  37T-4 , 5AR-CPA-ET/RC 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  1 
re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


NOZZLE  5 37T-4 . 5AR-CPA-ET/RC 

FACILITY:  WALL  ISOLATION  FACILITY 

DATE:  January  16,  1973 

Pamb=  29.34  in  Hg  Tamb=  46°F  R.H.=  91% 

NPR=  3.0  Tt=  1150°F  Vj(  IDEAL)  = 2300  FPS 

SCALE  MODEL  As  = 13.6  in.2 


AXIAL 

LOCATION  IRIS  DIA. 


RUN  NO. 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 


0.0  x/D 

0.25 

0.50 

0. 75 

1.  00 

1.25 

1.50 

1.75 

2.00 

2.25 

2.50 

2.75 

3.0 
3.5 

4.0 

5.0 

6.0 
8.0 

10.0 

12.0 

14.0 

16.0 


11.0  in. 

12.0 

12.5 

12.5 

15.0 

13.0 

12.0 

12.5 

12.5 

13.0 

13.0 

13.5 

14.5 

14.0 

14.5 

16.5 
16.5 

18.0 

20.0 

22.0 

24.0 

24.0 


REMARKS  REF. 


MICROPHONE  LAYOUT:  25  foot  vertical  polar  arc 


i 

! 


1/3  OCTAVE  BAND  SPACE  AVERAGED  SPL-dB 


PLOT 

SYMBOL 


2 3 

PUN 

NUMBER 

26 

27 

28 

29 

30 

31 

32 

33 
3< 

35 


10J  2J4 

FREQUENCY  [ HZ  1 


1 1 50  °F 

1150 

1150 

1150 

1150 

1150 

1150 

1150 

1150 

1150 


PRESSURE  AXIAL 
RATIO  LOCATION,  k/D 

3.0  0 00 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  /iBAR//25'  POLAR 


FREE  FIELD  VALUES 


FREQUENCY  t HZ  I 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 

3.000  2.50 

3.000  2.75 

3.000  3.00 

3.000  3.50 
3.00C  4.00 

3.000  5.00 

3.000  6.00 

3.000  8.00 

3.00010.00 

3.00012.00 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  MBAR//25'  POLAR 


FREE  FIELD  VALUES 


FREQUENCY  t HZ  1 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 

3.0  14. CO 

3.0  16.00 


SPACE  AVERAGED  SPL  PER  UNIT  x/D-dB/x/D  re:  .0002  MBAR 


TOTAL  PRESSURE-psig 


TOTAL  TEMPERAT 


POST  MERGED  REGION  TOTAL  TEMPERATURE  PROFILE  (x/l 


37T-*i.5AR-CPA-EI/RC  NOZZLE 
N.P.R.  1 = 3.0  ! 


RADIAL  DISTANCE  FROM  JET<t-in 


PREMERGING  REGION  STATIC  PRESSURE  PROFILE  (x/D  =;  1.0) 


37T-L.  5AR-  CPA-F.T/RC  NOZZLE, 

w.r.n.  - 3.o 


RADIAL  DISTANCE  FROM  JET  <t.-in 


POST  . MERGED  REGION1 DTATlt  ERESSUHE . PROFILE!  (x/D 


RADIAL  DISTANCE  FROM  JET  fc-in 
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RATIO 


TEST  CONDITIONS 


* f * 

! t. 


C# 


NOZZLE'-  37T-6  . OAR-CPA-ET/RC 
FACILITY:  hntf 

DATE:  10-22-73 


Tamb  = 51.5°F  R.H.= 

SCALE  MODEL  As  = 13.6  in.  2 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

REMARKS 

193 

2.0 

115  0°F 

1875  fps 

3"  tube  lengths 

II 

2.5 

II 

2126 

11 

3.0 

II 

2303 

11 

4.0 

II 

2544 

REF 


MICROPHONE  LAYOUT*- 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


221 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10--1--3  watts 


BAR// 50 ’ POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


freouehct  [ hz  l 

JET  PRESSURE  ANOlE  OBSERVER  OASPl 
TEMP  RATIO  RE  INLET  LOCATION  I OB ) 

US0oF  2.000  110°  SOFP  114.6 

lisa  2.500  I ‘17.6 

1150  3.000  50FP  119.7 

1150  4.000  T 50FP  121.6 


NOZZLE:  37T-6 . OAR-CPA-ET/RC 


MEASURED  NOISE  SPECTRA  AT  110°  re 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


FREQUENCY  l HZ  1 

plot  run  jet  pressure  angle 

SYMBOL  NUMBER  TEMP  RATIO  RE  INLET 

© 1930  1150°F  2.000  130° 

O 1 9 30  1150  ?. 500 

x 193G  1150  3.000 

* 1930  1150  <.000 

NOZZLE:  37T-6 . OAR-CPA-ET/RC 


OBSERVER  QASPL 
LOCATION  1081 


re:  NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  130 


OVERALL  SPL-dB  re:  0.0002  AIBAR//5  0'  POLAR 


FREE  FIELD  VALUES 


12  C 

116 

\ 

112 

c 

1 

104 

)i- 

- ... 

_ZZ_ 

V 

V 

7 

V 

0 

0 

o 

0 

<•> 

> 

<•> 

A 

& 

A 

A 

1 

100  - 

96  - 

. 

90  97  103  HO  116  123  129  13 


MICROPHONE  ANGLE  [DEG] 


PL  0 T 

RUN 

PRESSURE 

je  r 

SYMBOL 

NUMBER 

RATIO 

IE  HP 

A 

193 

2.00 

11  SO' 

0 

-193 

2. SO 

1 ISO 

0 

193 

3.00 

1150 

7 

193 

<..00 

1 ISO 

NOZZLE:  3 7T-6 . OAR-CPA-ET/RC 


OASPL  BEAM  PATTERNS 


i . 

!:- 

! . • » 

1 \ ' • i 

j 
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j 

; ; | • • j 

' ! • 

—4 

V’H  M 

! 

NOZZLE:  3Tr-6.0AR-CFA-BT/RC 


RUN  193 

Tt  - 1150°  F As  * 6.C 


PNL  BEAM  PATTERNS 


228 

v£‘.  H.'  i-U.'  njUj&'U.*  ’ •!*&&*.  if, '-ft" 1 yTr<hMfcf'fr«nntw? , i-lir 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  ^BAR//2128  FT  SIDELINE 


TEST  CONDITIONS 


NOZZLE:  37T-6 . OAR-CPA-ET/RC 

FACILITY:  wall  isolation  facility 

DATE**  January  15,  197  3 

Pamb=  29.58  in  Hg  Tamb=  46°F  R.H.=  78% 

NpR=  3.0  Tt=  1150°F  Vj(  IDEAL)  = 2300  FPS 


NPR  = 

3.0 

JT=  1150 

SCALE  MODEL  As 

AXIAL 

N NO. 

LOCATION 

IRIS  DIA. 

2 

0.0  x/D 

12.5  in. 

3 

.25 

12.5 

4 

.50 

13.0 

5 

.75 

13.0 

6 

1.00 

13.5 

7 

1.25 

13.5 

8 

1. 50 

14.0 

9 

1.75 

14.0 

10 

2.00 

14.5 

11 

2.25 

14.5 

12 

2.50 

15.0 

13 

2.75 

15.0 

14 

3.0 

15.5 

15 

3.5 

15.5 

16 

4.0 

16.0 

17 

5.0 

19.0 

18 

6.0 

20.0 

19 

8.0 

22.0 

20 

10.0 

24.0 

21 

12.0 

27.5 

MICROPHONE  LAYOUT:  2 5 foot  vertical  polar  arc 


FREE  FIELD  VALUES 
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PLOT 

SYMBOL 


2 3 4 5 7 

10Q  2 

3 4 5 7 

FREQUENCY  I HZ  I 

JET 

TEMP 

PRESSURE 

AXIAL 

RATIO 

LOCATION,  x/D 

1150°F 

3.0 

.75 

1150 

3.0 

1 .0 

1150 

3.0 

1 .25 

1150 

3.0 

1 .5 

OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  ^BAR//25'  POLAR 


FREE  FIELD  VALUES 


11  1111  1-U 1 1 1 1 L 1 1 ■ * — 

3 * s ; 

1 0 J 2 14  5 7 

10’  2 

3 4 5 / 

FREQUENCY  l HZ  1 

RUN 

NUMBER 

JET 

1EMP 

PRESSURE 

RATIO 

AXIAL 

LOCATION,  x/D 

9 

1 1 50°F 

3.0 

1.75 

10 

1150 

3.0 

2.0 

11 

1150 

3.0 

2.25 

12 

1 1 SO 

3.0 

2.50 

13 

1150 

3.0 

2.75 

14 

1150 

3.0 

3.0 

15 

1150 

3.0 

3.50 

16 

1150 

3.0 

4.0 

1 7 

1 150 

3.0 

5.0 

1/3  OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  #iBAR//25'  POLAR 


FREQUENCY  I HZ  I 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 


RUN 

NUMBER 


PLOT 

SYM8QL 


FREE  FIELD  VALUES 

SPACE  AVERAGED  SPL  PER  UNIT  x/D-dB/x/D  re : . 0002^  MBAR 


NOZZLE  TO  WALL  SPACING-x/D 


rmtTJfwrr — 

TOOOrP 

3 rREQUCNCt 

{900.0 

4 rREQUCNCY 

6900.0 

9 rRcauCNcr 

16000.0 

• rucouCNCY 

40000. U 

? OASPL 

FREQUENCY 


NOZZLE 


CENTER  OF  NOISE  PRODUCING  VOLUME 


TOTAL  PRESSURE-psig 


MERCED  REGION  TOTAL  PRESSURE  PROFILE  (x/D  ? .5.0) 


yn- 6 . oar-  c rA-  lt/rc  nozzle 
h'.I’.H.  I = !3.0  i 


RADIAL  DISTANCE  FROM  JET  ?.-in 


TOTAL  TEMPERATURE 


REGION  TOTAL  TEMPERATURE  PROFILE  (x/D_|=  1.0) 


PREMERGING 


3VT-! 6 . OAR4  crA-ri/RC  NQZZ.LE, 


RADIAL  DISTANCE  FROM  JET  <t.-in 


, | ; ,| 

•: 

' 1 

TT"i 

• • *T 

\\r 

i . n 

[P 

11 

L v 

i 1 • 

A J |. 

pi 

•-  !- ; 

1 u 

j 

;1 * i 

1 i 
[ | 1 

POST  MERGED. REGION  TOTAL,  TEMPERATURE' PROFILE  (x/j 


371-6.  OAR-Cl’ A-L  r/RC 1 NOZZLE 


STATIC  PRESSURE  RELATIVE 
ATMOSPHERIC  PRESSURE-psig 


TATIC  PRESSURE  PROFILE  (x/D  =1.0) 


REMERGED  RECIOII 


371'-  A . OAR-Cl’A- 1,  I’/Rc:  NOZZLE 


H.r.It.  1 - 3.0 


T T - 1000"  F 


I 


RADIAL  DISTANCE  FROM  JET 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE-psig 


in-T, TACTILE' ":( 

1 * i i ' I ' ■ 


iosr'i^n^TiicniEc'.i^rsfA'ric^rn] 


:hc;  nozzle: 


* ‘ 


TEST  CONDITIONS 


NOZZLE:  37T-3. 3AR-RA-ET/NC 

FACILITY:  HNTF 

DATE:  6-11-7  3 Tamb  = 68 °F 


R.H.  = 58% 


SCALE  MODEL  As  =14.65  in, 


RUN  NO. 


10 

II 

II 

II 

II 


NPR 


2. 

2, 

3, 
3 

4. 


Tt_ 

1150  °F 


Vj  (ideal)  remarks 


1875  fps 
2126 
2303 
2437 
2 54  4 


6"  tube  lengths 


2 

REF 


MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


1/3  OCTAVE  BAND  POWER  LEVEL-dB  re:  10-13  watts 


FREE  FIELD  VALUES 


0 6 i 
« . • 


V V ' 


L V V 
0° 


;•  v 

1 o V 

iS  A 0 


3 2 
FREQUENCY 

3 t 5 7 

t HZ  1 

10* 

RUN 

PRESSURE 

JET 

N0V.3ER 

RATIO 

TEMP 

010 

2.50 

1 150°F 

Olo 

3.00 

1150 

010 

3.50 

11 50 

010 

4.00 

1150 

DZZLE:  37T-3. 3AR-RA-RT/NC 

JET  NOISE  POWER  SPECTRA 


ONE  THIRD  OCTAVE  BAND  SPL-dB 


SPECTRA  ARE  FREE  FIELD  + 6dB 

I | $ | ! = 

y f -f  X 

~± T ^ ^ 5 2 

I i I i i i 

± i i 5 | r 

I I i I 1 


I I 


NOZZLE; 


3 7T-3 . 3AR-RA-RT/NC  ~ 


! i I I - 


■"  * 1 4 5 7 iij  * i * 5 7 — rrr 

FREQUENCY  [HZ  I t 2 i 

»"“3f3  Tti  '^?fC  »’9LE  G3SE3VE3  0<s> 

• 0100  Itsoo^-nL  — tOO‘Uq»  133! 

0 OIOS  IIM  f‘i-2  110  son>  i'isTz 

" OIOS  1 150  3'ooo  I:”  ll8-< 

■ Ho5  ,'!3  ;.:a  I i;  !2:J 

measured  noise  spectra  at  no-  rei  N022le  „Z'2rxis 


248 


THIRD  OCTAVE  BAND  SPI.-dB  re:  0.0002  VBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


NOZZLE:  37T-3 . 3AR-RA-RT/NC 


FREQUENCY  [ HZ ! 

JET  PRESSURE  AN 
I£vp  RE_ 

1150° F 2 .503  1 

liSG  2 . 5C3 
1150  3.000 

1150  3.503 

1150  *.033 


plot  run 

SYM30L  NUW3E: 

'©  " 0105 

a 0103 

x 010G 

* 0105 

y 0105 


re:  NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  130 


NORMALIZED"  2128  FT.  SIDELINE  PNL 


PNL  SUPPRESSION—  PNdB  re;  2128  FT.  SIDELINE 


NOZZLE 


DIRECTIVITY  ANGLE  ~ DEGREES 


PNL  BEAM  PATTERNS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT,  VEL  = 0 FPS , S.L.  = 2128  FT,  4 ENGINES 


ANGLE  = 110  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


1/3  OCTAVE  BANDS.  9 A NO  NUM9E9S  BEGIN  AT  50  HZ. 


TT  = 1150°F  A8  = 6.05  FT^  RUN:010 

PR  = A 2 . 0 , X 2.5,  D3.0,  ^3.5,  04.0 


NOZZLE:  37T-3 . 3AR-RA-RT/NC 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 

NOZZLE : 

37T-3 . 3AR-RA-RT/NC 

FACILITY: 

WALL  ISOLATION  FACILITY 

DATE: 

January  20,  1973 

Pamb  = 3 0. 

06  in  Hg  Tamb=  41°F 

R.H.  = 

85% 

npr=  3. 

0 Tt=  1150  °F 

Vj(IDEAL)  = 

2300  FPS 

SCALE  MODEL  As  = 

13.6  in . ^ 

AXIAL 

RUN  NO.  LOCATION  IRIS  DIA. 

REMARKS 

REF. 

146 

0.0  x/D 

9.0  in. 

147 

0.25 

9.0 

148 

0,50 

9.0 

149 

0.75 

10.0 

150 

1.00 

14.0 

151 

1.25 

1.0.5  ,3  | 

152 

1.  50 

10.5 

153 

1.75 

11.  0 

154 

2.00 

11.0 

155 

2.25 

11. 5 

156 

2.50 

11.5 

157 

2.75 

12.0 

158 

3.0 

13.0 

159 

3.5 

14.0 

160 

4.0 

15.0 

161 

5.0 

16.0 

162 

6.0 

18.0 

163 

8.0 

19.0 

164 

10.0 

21.0 

165 

12.0 

23.0 

166 

14.0 

35.0 

167 

16.0 

27.0 

i 

MICROPHONE  LAYOUT: 

25  FOOT  VERTICAL  POLAR  ARC 

1/3  OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  ^BAR//25'  POLAR 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  * BAR// 25'  POLAR 


FREE  FIELD  VALUES 


FREQUENCY  C HZ  1 


PRESSURE  AXIAL 
RATIO  LOCATION,  */D 


BAR/ / 2 5 ' POLAR 


SPACE  AVERAGED  SPL  PER 


NOZZLE  TO  WALL  SPACING-x/D 


$,-fVrjuE>cr 

tooo.o 

STjrcairnrer — 

2500 .0 

4 rsciucwc* 

(500.0 

s r»cjuENCt 

>0000.0 

C fKEiUCNCr 

40000.0 

OF  NOISE  PRODUCING  V' 


PREMERGIIH  REGION  TOTAL  PHEG SURE. PROFILE,  (x/D  =.1.0) 


37T-  3 • 3 AR-RA-ET/RC  ..flOZZLK 

N.r.n.  = 3.o  : 


RADIAL  DISTANCE  FROM  JET  ^-in 


TOTAL  TEMPERATURE- 


TOTAL  TEMPERATURE- °F 


l'OST  MERGED  REGION  TOTAL  TEMPERATURE! PROFILE  ,:(x/d. 


RADIAL  DISTANCE  FROM  JET  £“ in. 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE -psig 


wsm 

FWjTWPI 

jRR. 
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RATIO  4 . 5 ELLIPTICAL  TUBES  RADIAL  ARRAY 


TEST  CONDITIONS 


NOZZLE'-  37T-4 . 5AR-RA-ET/RC 


FACILITY:  HNTF 


DATE:  1-26-73 


SCALE  MODEL  As 


Tt  Vj  (IDEAL)  REMARKS  ref 


1875  fps 
2126 
2303 
2544 


MICROPHONE  LAYOUT 


FREQUENCY  t HZ  1 


plot  run  pressure  jet 

SYMBOL  NUMBER  RUIO  TEMP 

A 215  2.  GO  115Q0F 

o 2 ! 5 2.50  1150 

0 215  3. CO  1150 

V 215  4.C0  1150 

NOZZLE:  37T-4 . 5AR-RA-ET/RC 


JET  NOISE  POWER  SPECTRA 


j 

1 

j 

FREE  FIELD  VALUES 

ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


4 S 7 103  2 3 4 5 7 10 

FREQUENCY  l HZ l 

RUN  JET  PRESSURE  ANGLE  C3SE 
NUM3ER  TEMP  RAT  10  RE  1MET  LOCA 

215G  ! 150°F  2.000  110°  S 

2 1 SG  1 1 SO  2.500  5 

215G  1150  3.000  5 

2150  1150  4.000  5 


PLOT 

SYMBOL 


NOZZLE:  37T-4 . 5AR-RA-ET/RC 


re:  NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA  AT  110 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


0Q  r-V  <N[  JT  U.  C-"N  CO 


3 N H 3 0 1 S 'id  8ZIZ  :3J  3PMd  ~V</ocn  q! 


SUPPRESSION^  PNdB  re:  2128  FT.  SIDELINE 


DIRECTIVITY  ANGLE  ~ DEGREES 


PNL  BEAM  PATTERNS 


M .»'l 


ALT  = 1000  FT,  VEL  - 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 110  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


I 


TT  = 115  0 °F  AS  = 6.05  FT2  RUN:  215 

PR  = A 2.0,  X 2.5,  □ 3.0,  *4.0, 


NOZZLE  5 37T-4 . 5AR-RA-ET/RC 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110°  re: 


NOZZLE  INLET  AXIS 


279 


OCTAVE  BAND  LEVEL-dB  re:  0.C002  MBAR//2128  FT  SIDELINE 


TEST  CONDITIONS 


NOZZLE:  37T-4. 5AR-RA-ET/RC 


FACILITY:  WALL  ISOLATION  FACILITY 


January  21,  1973 


1150°F  Vj(  IDEAL)  = 2300  FPS 


SCALE  MODEL  As  = 13.6  in 


AXIAL 

LOCATION 


IRIS  DIA.  REMARKS  REF 


186  10.0  20.0 

187  12.0  22.0 

188  14.0  24.0 

189  16.0  25.5 

MICROPHONE  LAYOUT:  25  F00t  vertical  polar  arc 


FREE  FIELD  VALUES 


FREQUENCY  I HZ  I 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 

3.000  0.00 
0.25 
O.SO 
0.75 
1.00 
1.25 
1.50 
10.00 

12.00 

14.00 


RUN 

NUMBER 

168 

169 

170 

171 

172 

173 

174 
186 
187 


PLOT 

SYMBOL 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  HBAR//25'  POLAR 


FREE  FIELD  VALUES 


FREQUENCY  I HZ  1 

JET 

TEMP 

1 I50°f 

1150 

1 150 

1150 

1150 

1150 

1150 

1150 


PRESSURE  AXIAL 
RATIO  LOCATION,  x/D 


I 2SG0.Q 
| S300.0 
l to  00  .0 
«oooo.o 


1 rst'aotf.cr 
4 FREaurhCT 

i freouehct 

9 FSESUtKCY 


0*50). 


NOZZLE  TO  WALL  SPACING-x/D 


FREQUENCY 


37T-U . ^AR-  RA-KT/RC  NUZZLE 


CENTER  OF  NOISE  PRODUCING  VOLUME 


31T-2 . 75AR-RA-ET/RC  NOZZLE 


k*  i 


287 


TEST  CONDITIONS 


u 


\ O 


NOZZLE'-  3 IT-2 . 75AR-RA-ET/RC 
FACILITY:  HNTF 

DAT|E:  6-18-7  3 


Tamb=  58  °F  R.H.=  66% 

SCALE  MODEL  As  = 13.6  in. 2 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

1 O 

82 

2.0 

115Q°F 

1875  fps 

1 

11 

2.5 

It 

2126 

3.0 

II 

2303 

3.4 

II 

2413 

3.7 

II 

2483 

If 

4.0 

II 

2544 

REMARKS 


REF 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6dB  RELATIVE  TO  FREE-FIELD  VALUES. 


289 


FREE  FIELD  VALUES 


NOZZLE:  31T-2 . 7 5AR-RA-ET/RC 


1 2 3 4 5 7 1 

FREQUENCY  l HZ  1 

RUN  PRESSURE  J 

NUMBER  RAUO  T El 

82  2.00  II 

82  2.50  U 

82  3.00  II 

82  3.40  11 

82  3.70  11 

82  4.00  II 


PLOT 

SYMBOL 


JET  NOISE  POWER  SPECTRA 


i i ,-rfi-iiih 


NOZZLE 


3457  103  2 3 4 5 7 10  2 3 

FREQUENCY  I HZ J 

ANCLE  OBSERVER  oaspl 
RE  INLET  lOCAUQN  1 08  1 
110°  SQFP  112.4 

5QFP  IIS. 5 

50FP  118.3 
50FP  119.4 
5QFP  120.8 
50FP  121.6 


UN  JET  PRESSURE 
M3ER  TEMP  RATIO 

826'  11S0°F  2.000 

826  1150  2.500 

82C  1150  3.000 

826  1150  3.400 

826  1150  3, ?30 

826  1150  4.000 


MEASURED  NOISE  SPECTRA  AT  110°  re:  NOZZLE  INLET  AXIS 


f :: 

:: 

: : : 

::  : 
- - 

- T I 

"III' 

iU : 

A 

SPECTRA  ARE  FREE  FIELD  + 6dB 


NOZZLE 


FREQUENCY  1 HZ  1 

JET  PRESSURE  ANGLE  OBSERVER  QASPl 
TEMP  RATIO  RE  INLET  LOCATION  t 08  1 

H50°F  2.000  130°  50FP  115.7 

1150  2.500  50FP  119.6 

1150  3.000  50FP  123.5 

1150  3.400  50FP  126.6 

1150  3.700  50FP  128.1 

1150  4.000  50FP  130.4 


MEASURED  NOISE  SPECTRA  AT  130°  re:  NOZZLE  INLET  AXIS 


OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 


12S 


FREE  FIELD  VALUES 


I 22 


118 


114 


9 

□ 

V 


110' 


106  Y- 


o 


O 


1 c 


A 


102 


7 

D 


O 

V 


O 


A 


9 


UL 


O 


S" 


90 


97  103  110  116  123  129 

MICROPHONE  ANCLE  1 0EG  ! 


13 


5 

O 


f 

( : 


PLOT 

RUN 

PRESSURE 

JET 

SrHBQL 

NUMBER 

RATIO 

TEMP 

A 

82 

2.00 

1150°] 

0 

82 

2.50 

1150 

0 

8? 

3.00 

1150 

V 

82 

3.40 

1150 

0 

82 

3.70 

1150 

9 

82 

4.00 

1150 

NOZZLE: 

31T-2 . 

7 5AR-RA- 

•ET/RC 

OASPL  BEAM  PATTERNS 


UJo< 


rn  W 


rg 

, ,T 

J'  -i 
"8 

SUPPRESSION—  PNdB  re:  2128  FT,.  SIDELINE, 


PNL-PNdB  re  2128  FT.  SIDELINE 


ALT  = 
ANGLE 


>»v 


NOZZLE:  31T-2 . 7 5AR-RA-ET/RC 

1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
= TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


TT  = 1150°F  A8  = 6.05  FT2  RUN:  82 

PR  = A2.0,  X 2 . 5 , □ 3 . 0 , 03.4,  03.7 


PNL  BEAM  PATTERNS 
296 


l 


1/3  OCTAVE  BAND  LtVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT 


2128  FT 


4 ENGINES 


ANGLE 


TEMP  =77  DEG  R.H.  = 70  PER  CENT 


* 6 8 10  12  14  16  16  20  22  24 

1/3  OCTAVE  BANOS.  8ANQ  NUMBERS  BEGIN  AT  50  HZ. 


TT  = 1150°F 

PR  = A 2. 0,  X 2.5 


NOZZLE 


3 IT- 2 . 7 5AR-RA-ET/RC 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  13C 


re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


NOZZLE:  31T-2 . 7 5AR-RA-ET/RC 

with  2.6AR  Ejector 

FACILITY:  hntf 


DATE:  9-12-73 


TaiviB  = 66°F  R ,H.=  72% 

SCALE  MODEL  As  =13.6  in.2 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

65 

2.0 

1150  °F 

1875  fps 

It 

2.5 

II 

2126 

1! 

3.0 

II 

2303 

It 

4.0 

II 

2544 

REMARKS 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10--1-  watts 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


FREQUENCY  I HZ  1 

ANGLE  OBSERVER  OASPL 
RE  INLET  LOCATION  1 OB  1 


plot  run  jet  pressure 

SYMBOL  NUM8ER  TEMP  RATIO 


5G 

1 150°F  2.000 

110°  sc 

)FP  111 

SG 

1 150  2.500 

\\ 

3FP  114 

5G 

1 150  3.00C 

51 

JFP  116 

SG 

Y 51 

3FP  123 

SPECTRA  ARE  FREE  FIELD  + 6dB 

ONE  THIRD  OCTAVE  BAND  SPL-dB  re 


free  field 


iu  t 3 6 5 

FREQUENCY  [HZJ 

tmd  PSfS5UR£  ANGLE 

IMP  .PATIO  R£  inlC 

1 150°F  2. 000  fjgo  " 

1150  2. 500  , 

H50  3.  000 

H50  4.Q0Q  I 


plot 

SYMBOL 


OBSERVER 

LQCArroN 

sorp 
sor  p 
50FP 
50FP 


OVERALL  SPL-dB  re: 0.0002  MBAR//50'  POLAR 


3NH3aiS  "id  8212  6<n  01 


PNL  SUPPRESSION-'  PNdB  re:  2128  FT.  SIDELINE 


3 IT- 2 . 75AR-RA-ET/RC  WITH  2 . 6AR  EJECTOR 


PEAK  PNL  SUPPRESSION  VALUES 


g^^f*^-***  r'’V  f**  • 


NOZZLE:  31T-2 . 75AR-RA-ET/RC 

WITH  2.6AR  EJECTOR 


TT  = 1150°F  A8  = 6.05  FT2  RUN:65 

PR  = A 2 . 0 , X 2.5,  □ 3 . 0 , 04. 0 

f ; 

] I 
I \ 
f ■ 


PNL  BEAM  PATTERNS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


4 ENGINES 


ALT  = 1000  FT 


70  PER  CENT 


ANGLE  =110  DEG 


TEMP 


4 6 8 10  12  14  16  18  20  22  2 J 

1/3  OCTAVE  8AN0S.  BAND  NUMBERS  BEGIN  AT  SO  HZ. 


115  0 °F 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  A<BAR//2128  FT  SIDELINE 


2128  FT,  4 ENGINES 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L 


ANGLE  = 130  DEG 


TEMP  =77  DEG  R.H 


70  PER  CENT 


1/3  OCTAVE  BANOS.  BANO  NUMBERS  BEGIN  AT  50  HZ 


(gjMSPP 


TEST  CONDITIONS 


I t 


NOZZLE:  3 IT-2 . 7 5AR-RA-ET/RC 

with  3.1AR  Ejector 
FACILITY:  HNTF 


DATE:  9-21-73 


Tamb  = 70°F  R.H.=  58% 

SCALE  MODEL  As  = 13. 6 in.2 


N NO. 

NPR 

T-r 

Vj  (ideal) 

87 

to 

• 

O 

1150°F 

1875  fps 

II 

2.5 

II 

2126 

It 

3.0 

II 

2303 

i'J 

3.4 

II 

2413 

ll 

3.7 

II 

2483 

II 

4.0 

II 

2544 

REMARKS 


MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10  watts 


MBAR//50'  POLAR 


FREQUENCY  (HZ  I 

SET  PRESSURE  ANCLE 


OBSERVER  OASPL 
LOCATION  1031 


ft  £% 

Jinnub 

• 

•7G 

1150 

Z.000  1 

0°  50FP 

111.9 

• 

l/G 

1150 

2.500 

5QEP 

1 15.4 

X 

l/C 

1150 

3.000 

50FP 

118.0 

1 

• 

l/C 

1150 

3. 400 

50FP 

119.3 

1 

Y 

C/G 

1150 

3./00 

50FP 

121.3 

j 

• 

l/C 

1150 

4.030 

50FP 

121.6 

| 

; 

THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  HBAR//50'  POLAR 


3 4 5 7 !GJ  2 3 4 S 7 l 

FREQUENCY  I HZ  1 

PLOT  RUN  JET  PRESSURE  ANGLE 
SYH80L  NUMBER  TEMP  _RAT_I_Q RE  INLET 

® 87G  1150  2.000  130° 

• 8/G  1 ISO  2 . 500 

x 87G  1150  3.000 

• 87C  1150  3. 400 

r 87G  1150  3.700 

• 87G  t 150  4.000 


OBSERVER  QASPl 
LOCATION  ! 08  ! 


■n 

i a 

Ip 

ft] 

i 9jjS 

H 

! 

SUPPRESSION 


NOZZLE:  31T-2 . 7 5AR-RA-ET/RC 

WITH  3.1AR  EJECTOR 


DIRECTIVITY  ANGLE  ~ DEGREES 


PNL  BEAM  PATTERNS 


ALT 


ANGLE 


1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
= 110  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L 


2128  FT,  4 ENGINES 


ANGLE  = 130  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


1/3  OCTAVE  BANOS.  BANO  KUM3ERS  BEGIN  AT  50  HZ 


TT  = 1150°F 

PR  = A 2. 0,  X 2 . 5 


? 


Il 

il 


il 


li 


,-j  I 


■ ?i*W!}'WS  S«»*W  ... 


TEST  CONDITIONS 


NOZZLE '- 
FACILITY: 


31T-2 . 7 5AR-RA-ET/RC 
with  3.7AR  Ejector 

HNTF 


DATE*- 

9-18-73 

TamB = 66°F 

R.H.=  66% 

SCALE  MODEL 

A8  = 13.6  in 

RUN  NO. 

NPR 

Tt 

Vj  (IDEAL) 

REMARKS 

81 

2.0 

1150  °F 

1875  fps 

II 

2.5 

II 

2126 

II 

3.0 

II 

2303 

II 

3.4 

II 

2413 

II 

3.7 

M 

2483 

II 

4.0 

II 

2544 

REF 


MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  + 6 dB  RELATIVE  TO  FREE-FIELD  VALUES. 


3* 

a 


,33 


i I 


•’7 

.‘>‘3 


4 

3 


i 


1 

1 


1 a 


! i 

IS 

1 


it 


| j 

j j 


WJ 

! , 7 


t ii&a 
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SPECTRA  ARE  FREE  FIELD  -f  6dB 


2 3 4 s 7 10J  2 3 4 S 7 10 

FREQUENCY  I HZ  1 

PLOT  RUN  JET  PRESSURE  ANGLE 
SYM30L  NUM3ER  TEMP  RATIO  RE  INLET 

• 81 C 115Q°F  2.000  110° 


OBSERVER  OASPL 
LOCATION  (OBI 


SPECTRA  ARE  FREE  FIELD  + 6dB 


2 3 4 5 7 10J  2 3 4 S / 10  2 

FREQUENCY  [ HZ  1 

PLOT  RUN  JET  PRESSURE  ANGLE  OBSERVER  OASPL 
SYMBOL  NUMBER  TEMP  RATIO  RE  INLET  LOCATION  1 OB  1 

e QIC  1 150°F  2.000  130°  SQFP  IH.O 

a 81G  1150  2.500  | SQFP  118.7 


!SaP 


3NH3diS  \U  W12  8PN &n  Ot 


NOZZLE:  31T-2 . 7 5AR-RA-ET/RC 

WITH  3.7AR  EJECTOR 


■■■■■ejispi; 


MiiaasB 


90  110  130 

DIRECTIVITY  ANGLE ~ DEGREES 


TT  - 1150°F  A8  = 6.05  FT2  RUN:  81 

PR  = A 2 . 0 , X2.5,  □ 3 . 0 , 03.4,  O3.7A4.0 

PNL  BEAM  PATTERNS 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


2128  FT,  4 ENGINES 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L 


70  PER  CENT 


ANGLE  =110  DEG 


TEMP 


4 6 8 10  12  14  16  18  20  22  24 

1/3  OCTAVE  BANOS.  8AN0  NUMBERS  BEGIN  AT  50  HZ. 


Tt  = 1150°F 

PR  = A 2 . 0 , X 2.5 


i/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT,  VEL  = 0 FPS , S.L.  2128  FT,  4 ENGINES 

ANGLE  = 130  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


PR  = A 2 . 0 , X 2 . 5 , □ 3 . 0 , 03.4,  0 3.7,  A4.0 


NOM 


42  TUBE  - ANNULAR-PLUG  NOZZLE 


TEST  CONDITIONS 


■fr» 


NOZZLE:  42T/Annulus-3. 3AR-CPA-ET/RC 

FACILITY:  HNTF 


DATE:  10-19-73 


Tamb  = 65°F  R.H.=  62% 

SCALE  MODEL  As  = 13.6  in.2 


<o 


RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

REMARKS 

189 

2.0 

1150°F 

1875  fps 

Annulus  width 

II 

2.5 

II 

2126 

0.383" 

II 

3.0 

II 

2303 

It 

3.4 

fl 

2413 

II 

3.7 

31 

2483 

4.0 

II 

2544 

REF 


MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6dB  RELATIVE  TO  FREE-FIELD  VALUES. 


331 


FREE  FIELD  VALUES 


FREQUENCY  l HZ  1 
PLOT  RUN  PRESSURE 

SYMBOL  NUM3ER  RATIO 

A 189  2.00 

$ 189  2.  SO 

0 189  3. CO 

7 189  3. 

0 189  3.70 

9 189  4. 00 

NOZZLE:  42T/ANNULUS-3 . 3AR-CPA-ET/RC 

(0.383"  WIDE  ANNULUS) 


JET  NOISE  POWER  SPECTRA 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


NOZZLE:  42T/ANNULUS-3 . 3AR-CPA-ET/RC 

(0.383"  WIDE  ANNULUS) 


MEASURED  NOISE  SPECTRA  AT  110 


re:  NOZZLE  INLET  AXIS 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  PBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


I 


NOZZLE:  42T/ANNULUS-3 . 3AR-CPA-ET/RC 

(0.383"  WIDE  ANNULUS) 


4 5 

RUN 

NUMBER 

7 1G 

JET 

TEMP 

3 2 
FREQUENCY 

PRESSURE 

RATIO 

3 4 5 

[HZ  I 

ANGLE 
RE  INLET 

7 104 

OBSERVER 

LOCATION 

2 3 

0ASPL 

1031 

1 893 

nsoc 

’F  2.000 

130° 

50F? 

i 15.3 

189G 

1150 

2.500 

5CFP 

120.5 

L 89  G 

1150 

3.000 

50F? 

124.4 

189G 

1150 

3.400 

50FP 

126.4 

189G 

1150 

3.700 

5QFP 

127.9 

1 89  G 

1150 

4.000 

50F? 

129.6 

PLOT 

SYV3SL 

© 

a 

x 

* 

r 


MEASURED  NOISE  SPECTRA  AT  130°  re:  NOZZLE  INLET  AXIS 


OVERALL  SPL-dB  re: 0.0002  HBAR//50'  POLAR 


aNnaais  *j,a  qzzz  „aazr 


SUPPRESSION—  PNdB  re:  2128  FT:  SIDELINE 


><2T/Ai*{mJLUS-3 .3AR-CPA-ET/RC 
*0.383"  WIDE  ANNULUS) 


ALT  = 


ANGLE 


NOZZLE:  42T/ANNULUS-3 . 3AR-CPA-ET/RC 

(0.383"  WIDE  ANNULUS) 

1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


M 

13 

H 

hi 

W 

Q 

H 

CO 


& 

13 

00 

CM 

rH 

CN 

(D 

M 

ffl 

TJ 

2: 

CM 

I 

hi 

£ 

CM 


DIRECTIVITY  ANGLE-DEGREES 


Tt  - 1150°F  A8  = 6.05  FT^  RUN:  189 

^ ^ _ A2.0,  X2.5,  □ 3 . 0 , cC3  3 . 4 , O 3.7,  A4,q 


PNL  BEAM  PATTERNS 


338 


4 ENGINES 


ALT  = 1000  FT 


70  PER  CENT 


TEMP  = 77  DEG  R.H 


ANGLE  = 110  DEG 


1/3  OCTAVE  BANDS.  BAND  NUV3E3S  BEGIN  AT  50  HZ. 

= H50°F  A8  = 6.05  FT2  RUN : 189 

= A2.0,  X 2.5,  □ 3 . 0 , 03.4,  03.7,  A4.0 

NOZZLE:  42T/ANNULUS-3. 3AR-CPA-ET/RC 

(0.383"  WIDE  ANNULUS) 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


2128  FT.  4 ENGINES 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L 


ANGLE  = 130  DEG 


TEMP  =77  DEG  R.H 


70  PER  CENT 


1/3  OCTAVE  BANDS.  BAND  NUMBERS  BEGIN  AT  50  HZ. 

1150 °F  A8  = 6.05  FT2  RUN:  189 

A2.0,  X 2 . 5 , □ 3 . 0 , 03.4,  C>3.7,  A4.0 


NOZZLE:  42T/ANNULUS-3 . 3AR-CPA-ET/RC 
(0.383"  WIDE  ANNULUS) 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  130 
re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


NOZZLE:  42T/ANNULUS-3 . 3AR-ET/RC 

(0.383"  WIDE  ANNULUS  AND  CENTER  BODY) 

FACILITY:  WALL  ISOLATION  FACILITY 


Tt=  1150°F  Vj(  IDEAL)  = 2300  FPS 


SCALE  MODEL  As  = 13.6  in 


AXIAL 

LOCATION 


REMARKS  REF 


MICROPHONE  LAYOUT:  25  foot  vertical  polar  arc 


FREE  FIELD  VALUES 


rRCOUtKCT  I I'M 


AXIAL 

LOCATION,  x/O 


PRESSURE 

RATIO 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 
3. CO 

3.00 

3.00 


plot  run 

SYMBOL  NUMBER 


OCTAVE  BAND  SPACE  AVERAGED  SPL-dB  re:  0.0002  V BAR// 2 5 ' POLAR 


AXIAL 

.OCATION,  x/D 

3.0 
3.5 

4.0 

5.0 

6.0 

7.0 


101 

RU 

KU” 

»• 

PRESS  un 

HG0L 

B ER 

RATIO 

A 

28 

1 

3. CO 

0 

25 

A 

3.00 

O 

78 

) 

3.00 

V 

25 

0 

3.00 

n 

23 

3.00 

29 

6 

3.00 

0 

29 

9 

3.00 

0 

3C 

2 

3.00 

A 

3C 

5 

3.00 

0 

3C 

8 

3 . 0C 

-dB/x/E 


e r requeucy 

5 fftEOUOKr 
4 rfiEoociiCr 

s frcoud«\- 


1 ecu 
2300 
6300 
IC030 


6 FRCOUCTicr 40C30 


NOZZLE  TO  WALL  SPACING-x/D 


*42T/AI1NULUS  - 3.3AR  -ET/RC  NOZZLE 
(0.333"  WIDE  ANNULUS) 


CENTER  OF  NOISE  PRODUCING  VOLUME  —x/D 


PREMERGING  REGION  TOTAL  PRESSURE  .PROFILE  (x/D.  = 2.25) 


1j2T/ANNULUS  - 3.3AR  !-  CPA 
(0.383"  WIDE  ANNULUS) 
II.P.H.  ' « :3.0  ■ 

1 1 o 

T T - 1000°  F ' 


PEAKS  ARE  UNSYMMETR1CA . 

DUE  TO.  DISLOCATION. 

OF  CENTER  BODY.' 
(ANNULUS  IS  UNEVEN 
MEASURED  RADIALLY) 


RADIAL  DISTANCE  FROM  JET  fc-in 


TOTAL  PRESSURE-psig 


TOST  MERGED  REGION  TOTAL'  PRESSURE  PROFILE (x/D 


et/rc  nozzle 


‘IULUS  - 3.3AR  - crA  - 
(0.363"  WIDE  ANNULUS! 

I | 

' w.Pin.  3.o 


RADIAL  DISTANCE  FROM  JET  <t-in 


TOTAL  TEMPERA' 


iPREMERpiHG  ■ REGIOll.  TOTAL!  tem 
j.,.. profile:;  (x/d  - 2.25)  : 


:ii2T/AIftIUIAIGr3.  3AR-.CPJ 


wide  annul 


RADIAL  DISTANCE  FROM  JET  (J_-in 


TOTAL  TEMPERATURE- °F 


TOTAL  TfcMPK 


1-OSf  MERCED 


RADIAL  DISTANCE  FROM  JET  -in 


■■■  7 ' I 

:ratuhe  profile.  (x/o..=  5* 

. 

:!i. 

j,r 

Ii2T/AI 

«juLiir.- 

• 

3. 3 AH- 

’ 

PRE MERGING  REGION  STATIC  FRESoURE  FROlFILE  _{x/D 


:/rc_L_ 

NOZZLE 


jL2T//vn;ajLUGk3 . 3AR-CEArE 

i ! | 

j (0.383"  WIDE  ANNULUS) 

i i H.r.ii =,L  3*  cl 


RADIAL  DISTANCE  FROM  JET  ^ -in 


STATIC  PRESSURE  RELATIVE  TO 
ATMOSPHERIC  PRESSURE-psig 


1'llESoUliE  PROFILE  (x/P  =-5.Q)j 

I i ' i i • ! : ! 


I03T  I'EP.GKD  RFC  I Oil 


i TAT] C 


NOZZLE 


1UL0o-?..3M]-C1’A-ET/HC 
(0.383“  WIDE  ANNULUS) 


RADIAL  DISTANCE  FROM  JET 


TEST  CONDITIONS 


NOZZLE ’•  4 2T/Annulus-3 . OAR-CPA-ET/RC 


FACILITY:  HNTF 


DATE:  10-17-73 


SCALE  MODEL  As  = 15.0  in 


RUN  NO.  NPR  Tt  Vj  (IDEAL)  REMARKS 


Annulus  width 
0.533” 


1875  fps 
2126 
2303 
2413 
2483 
2544 


2.0  1150°F 
2.5 

3.0 
3.4 
3.7 

4.0 


MICROPHONE  LAYOUT 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10~±J  watts 


0 Q i ‘-  E El 

0 6 C 0 0 


FREE  FIELD  VALUES 

VI-  I I 


• ® 8 t S! 

■ T t « s 


NOZZLE:  4 2T/ANNULUS-3 . OAR-CPA-ET/RC 

± f (0.533"  WIDE  ANNULUS) 


3 4 5 7 


1'0J  2 345 

FREQUENCY  [HZ! 

plot  huh  p 

SYMBOL  NUMBER 


RUN 

PRESSURE 

JET 

NUMBER 

RATIO 

TEMP 

177 

2.  CO 

1 150°F 

*77 

2.50 

1150 

177 

3. CO 

1150 

177 

3.43 

1150 

177 

3.70 

1150 

177 

4.00 

1150 

JET  NOISE  POWER  SPECTRA 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


i 


I 


SPECTRA  ARE  FREE  FIELD  + 6dB 


PLOT 

RUN 

JET  PRESSURE 

AN 

OLE 

C3SERVER 

0 AS3L 

SYM30L 

NUV3ER 

TEMP  rat:g 

RE 

INLET 

LOCATION 

I 33! 

© 

I77(f 

!150°F  2.000 

110° 

50FP 

112.6 

177G 

1150  2. 500 

50F? 

115.7 

X 

1 77G 

1150  3.003 

50F? 

118.5 

♦ 

1770 

1150  3.400 

5QF  P 

120.7 

Y 

1770 

1150  3.700 

5CFP 

121.9 

• 1770  I ISO  4.000 


MEASURED  NOISE  SPECTRA  AT  110 


OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


NOZZLE:  42T/ANNULUS-3 . OAR-CPA-ET/RC 

(0.533"  WIDE  ANNULUS) 


NOZZLE  INLET  AXIS 


© 

1773 

1150° 

F 2 . oco  : 

G 

1773 

1150 

2.500 

X 

1773 

1150 

3. OCO 

* 

1773 

1150 

3. <00 

Y 

1 7 7 G 

1150 

3.700 

• 

1 77G 

1150 

4. 000 

MEASURED 

NOISE  SPECTRA 

AT  130°  re 

- 

j 

: 1 

• -i 

: 

^ - 

; | 

- 

: 1 

- 

- 

1 

« 

J 

P 

P 

r 

: 

FREQUENCY  I^Zl 

PLOT 

SYMBOL 

run 

NUV3ER 

JET  PRESSURE  A N 3 L E 03SER.ER 

TEMP  RATIO  RE  INLET  .OOA'ION 

OVERALL  SPL-dB  re:  0.00  02  *(BAR//50'  POLAR 


FREE  FIELD  VALUES 


PICT 

SrUBOL 


116 

123  129 

136 

microphone 

ANCLE  I DEG  1 

Ron 

PRESSURE 

JET 

MM3ER 

RATIO 

TEN? 

177 

2.00 

i 150°F 

177 

2.50 

1 150 

177 

3.00 

1150 

177 

3.40 

1150 

177 

3.70 

1150 

177 

4.00 

1150 

NOZ  ZLE : 4 2T/ANNULUS-3  . OAR-CPA-ET/RC 

(0.533"  WIDE  ANNULUS) 

OASPL  BEAM  PATTERNS 

356 


3NI13QIS  ‘1J  8ZIZ  QPNd^VO'  6«n  01 


NORMALIZED"  2128  FT  . SIDELINE  PNL 


PNL  SUPPRESSION—  PNdB  re:  2128  FT;  SIDELINE 


!»2T/A!  n I ULUO-  3 . OAR-  cpa-et/rc 
(0.533"  WIDE  ANNULUS) 


PEAK  PNL  SUPPRESSION  VALUES 


NOZZLE:  4 2T/ANNULUS-3-.  OAR-CPA-ET/RC 
(0.533"  WIDE  ANNULUS) 


DIRECTIVITY  ANGLE-DEGREES 


1150  °F 


PNL  BEAM  PATTERNS 


■ 111 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


4 ENGINES 


ALT  = 1000  FT 


ANGLE 


70  PER  CENT 


TEMP 


1/3  OCTAVE  BANOS.  BAND  NUMBERS  BEGIN  AT  50  HZ 


TT  = 1150  °F 

PR  = A 2 . 0 , X 2 . 5 


NOZZLE:  42T/ANNULUS-3 . OAR-CPA-ET/RC 
(0.533"  WIDE  ANNULUS) 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


*&££*■  --  j*  i • 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 


ANGLE  = 130  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


IMWW 


a 10  12  14  16  18  20  22  24 

1/3  OCTAVE  BANOS.  BAND  NUMBERS  BEGIN  AT  SO  HZ. 

TT  = 115  0 °F  A8  = 6.67  FT2  RUN:  177 

PR  = A 2 . 0 , X 2 . 5 , □ 3 . 0 , 03.4,  03.7,  A 4.  0 


NOZZLE : 42T/ANNULUS-3 . 0AR-CPA-ET/RC 
(0.533"  WIDE  ANNULUS) 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  130° 
re:  NOZZLE  INLET  AXIS 


, 'ir  r1-;^  j-- 


TEST  CONDITIONS 


NOZZLE:  42T/Annulus-2 . 6AR-CPA-ET/RC 


FACILITY:  HNTF 


DATE:  10-17-73 


Tamb = 55  °F 


R.H.  = 77% 


SCALE  MODEL  As  = 17.2  in, 


RUN  NO. 


NPR 


Vj  (ideal)  remarks 


1150°F  1875  fps  Annulus  width  = 


2126 

2303 

2413 

2483 

2544 


0.8” 


MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


I:  - ■■  ■ 


M m - ' m ' 


NOZZLE:  42T/ANNULUS-2 . 6AR-CPA-ET/RC 

X X (0.800"  WIDE  ANNULUS) 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  ^BAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


42T/ANNULUS-2 . 6AR-CPA-ET/RC 
(0.800"  WIDE  ANNULUS) 


NOZZLE 


2 3 4 5 

7 1 

0J 

2 3 4 

5 7 

HP  2 

3 4 

FRECU 

ii NCr  I HZ  I 

PLOT 

RUN 

JET 

PRESSURE 

AN3 

LE  OBSERVER 

0 SS?L 

SVM30l 

NUM3ER 

T[VP 

RATIO 

re  : 

u.r  location 

i 03  I 

© 

1755 " 

1150 

°F  2.00C 

* 1 
* A 

0°  50FP 

113  4 

□ 

1753 

1150 

2.5CC 

5CF3 

117.4 

X 

1755 

1150 

3 . SCO 

5CF? 

121.  C 

* 

1755 

1150 

3.4C0 

SCF* 

123.3 

r 

1755 

1150 

3.  703 

5CF  R 

124.9 

• 

1753 

1150 

4,005 

5CF=* 

125.8 

MEASURED  NOISE  SPECTRA 

AT  110° 

re : 

NOZZLE  INLET  AXI 

THIRD  OCTAVE 


NOZZLE : 4 2T/ANNULUS- 2 . 6AR-CPA-ET/RC 
-+T  - (0.800"  WIDE  ANNULUS) 


NOZZLE  INLET  AXIS 


MEASURED  NOISE  SPECTRA 


t- 

i 

| A 

j0y 

/50 ' POLAR 


FREE  FIELD  VALUES 


|[Bl 


116 

123  129 

136  ] 

MICROPHONE 

ANGLE  I OEGI 

PLOT 

RUN 

PRESSURE 

JET 

SYM30L 

NUM3ER 

RATIO 

TEMP 

A 

175 

2.00 

1150 

$ 

175 

2.50 

1150 

0 

175 

3.00 

1150 

V 

175 

3.40 

1150 

0 

175 

3.70 

1150 

■9 

175 

4.00 

1150 

NOZZLE: 

42T/ANNULUS-2 . 6AR- 

CPA-ET/RC 

(0.800"  WIDE  ANNULUS) 

OASPL  BEAM 

PATTERNS 

[11®' 


3NI130IS  'Id  8ZIZ  3J  apNd^-V^  P<n  oi 


SUPPRESSION—  PNdB  re:  2128  FT.'SIDELINE 


NOZZLE:  4 2T /ANNULUS-2 . 6AR-CPA-ET/RC 

(0.800"  WIDE  ANNULUS) 


DIRECTIVITY  ANGLE-DEGREES 


PNL  BEAM  PATTERNS 


dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


• - -r  4, 


ALT  1000  FT,  VEL  - 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 110  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


u 1 4 6 ■ 10  12  14  16  18  20  22 

1/3  OCTAVE  BANOS.  BAND  NUMBERS  BEGIN  AT  50  HZ. 

Tt  = 1150°F  AS  = 7.63  FT2  RUN:  175 

PR  = A 2.0,  X2.5,  D3.0,  03.4,  03.7,  A4.0 
NOZZLE : 4 21 /ANNULUS- 2 . 6AR-CPA-ET/RC 
(0.800"  WIDE  ANNULUS) 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110° 
re:  NOZZLE  INLET  AXIS 


- 1 fj ■ - . 


370 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


2128  FT,  4 ENGINES 


ALT  = 1000  FT,  VEL  = 0 FPS , S.L 


70  PER  CENT 


TEMP  = 77  DEG  R.H 


ANGLE  = 130  DEG 


1/3  OCTAVE  BANOS.  BAND  NUM3E3S  BEGIN  AT  50  HZ. 

TT  = 1150 °F  A8  = 7.63  FT2  RUN:  175 

PR  = A2.0,  X 2 . 5 , O 3.0,  03.4,  03.7,  A 4.0 
NOZZLE:  42T/ANNULUS-2, 6AR-CPA-ET/RC 

(0.800'  WIDE  ANNULUS) 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  130 
re:  NOZZLE  INLET  AXIS 


TEST  CONDITIONS 


NOZZLE:  42T/Annulus-2 . 4AR-CPA-ET/RC 

FACILITY: 


DATE:  10-15-73 

\ 

f 


| 


! 

RUN  NO. 

NPR 

Tt 

167 

2.0 

1150°F 

1 

11 

2.5 

II 

1 

II 

3.0 

II 

II 

3.4 

II 

i 

II 

3.7 

II 

II 

4.0 

II 

Tamb  = 61°F  R.H.=  82% 

SCALE  MODEL  As  =18,9  in.  2 


Vj  (IDEAL)  REMARKS  REF 


1875  fps  Annulus  width  = 
2126  1.067" 

2303 

2413 

2483 

2544 


| 


' 

MICROPHONE  LAYOUT:  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


FREE  FIELD  VALUES 


NOZZLE:  42T/ANNULUS-2 . 4AR--CPA-ET/RC 

4-  + (1.067"  WIDE  ANNULUS) 


FREQUENCY  I HZ  1 

RUN  PRESSURE 

NUMBER  RATIO 

167  2.00 

167  2.50 

167  3.00 

167  3.40 

167  3.70 

167  4.00 


JET  NOISE  POWER  SPECTRA 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  *iBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


42T/ANNULUS-2 . 4AR-CPA-ET/RC 
£ (1.067"  WIDE  ANNULUS) 


3 4 5 7 1QJ  2 3 4 5 7 10*  2 3 4 

FREQUENCY  {HZ  I 

PLOT  RUN  JET  PRESSURE  ANCLE  OBSERVER  OASPL 
SYMBOL  NUMBER  TEMP  RATIO  RE  INLET  LOCATION  [ OBI 

• 1575  1 150°F  2.000  110°  50FP  114.2 

« 167G  1150  2.500  I 50FP  118.2 


MEASURED  NOISE  SPECTRA  AT  110 


re:  NOZZLE  INLET  AXIS 


OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


NOZZLE:  4 2T/ANNULUS-2 . 4AR-CPA-ET/RC 

+•  ~t  (1.067"  WIDE  ANNULUS) 


3 4 5 7 10J  2 3 4 5 7 10  2 3 4 ! 

FREQUENCY  l HZ  1 

plot  run  jet  pressure  angle  observer  OASPl 

SYMBOL  NUMBER  TEMP  RATIO  RE  INLET  LOCATION,  I DB 1 
• 1675  l!5C°F  2.000  130°  50FP"  121. 5 

■ 1670  1150  2.500  I 50FP  127.3 


MEASURED  NOISE  SPECTRA  AT  130°  re:  NOZZLE  INLET  AXIS 


3N!13atS  ‘id  8212  :3i  OPMd 


42T/ANNULUG-2 . UAR-CPA-ET/RC 

(1,067"  y/IQE.  ANNULUS.)  . . 


PEAK  PNL  SUPPRESSION  VALUES 


NOZZLE : 4 2T/ ANNULUS- 2 . 4AR-CPA-ET/RC 
(1.067"  WIDE  ANNULUS) 


0 IREC  T I V I TY  ANCLE  DECREES 

1 1 5 0 0 F A8  = 8.4  FT2  RUN:  167 

A2.0,  X 2 . 5 , Q3.0,  03.4,03.7,  A4.0 


PNL  BEAM  PATTERNS 


MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT,  VEL  = 0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = HQ  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


r'om 


1/3  OCTAVE  BANOS.  3AN0  NUMBERS  BEGIN  AT  50  HZ. 

— llKAO-rp  A o — O A mm  2 nt7^T  . i ^ n 


Tt  = 1150°F 


A8  = 8.4  FT 


RUN:  167 


PR  = A 2 . 0 , X 2 . 5 , □ 3 . 0 , 03.4,  <>3.7,44.0 

NOZZLE : 4 2T/ANNULUS-2 . 4 AR-CPA-ET/RC 

(1.067"  WIDE  ANNULUS 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 


w 


OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


ALT  = 1000  FT 
ANGLE  =130 


0 FPS,  S.L.  = 2128  FT,  4 ENGINES 
MP  = 77  DEG  R.H.  = 70  PER  CENT 
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1/3  OCTAVE  BANOS.  BAND  NUMBERS  BEGIN  AT  50  HZ. 

TT  = 115 0 °F  A8  = 8.4  FT2  RUN:  167 

PR  = A 2 . 0 , X 2,5,  □ 3.0,  03.4,  03.7,  A 4.0 

NOZZLE : 4 2T /ANNULUS -2 . 4AR-CPA-ET/RC 

(1.067"  WIDE  ANNULUS) 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  130° 
re:  NOZZLE  INLET  AXIS 


ti  I 


K. 


I i 


mi 


m 


<*  **■  * rrfii'iuiM , . «i  fK 


TEST  CONDITIONS 


NOZZLE'-  42T/Annulus-2 . lAR-CPA^ET/RC 
FACILITY:  riNTF 

DATE:  10-16-73 


Tamb  = 58  °F  R.H.=  8 3% 

SCALE  MODEL  As  =21.3  in.  2 


& 

1 

RUN  NO. 

NPR 

Tt 

Vj  (ideal) 

REMARKS  REF 

171 

II 

2.0 

1150°F 

1875  fps 

No  Plug, 

i'. 

2.5 

II 

2126 

3.91"  Dia.  center  hole 

II 

3.0 

II 

2303 

I 

II 

3.4 

II 

2413 

t' 

II 

3.7 

If 

2483 

I 

1 

II 

4.0 

II 

2544 

MICROPHONE  LAYOUT-'  50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 

CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 
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1/3  OCTAVE  BAND  POWER  LEVEL-dB  re:  10“13  watts 


FREE  FIELD  VALUES 


4 2T/ANNULUS-  2 . 1AR-CPA-ET/RC  -f 

DIA  CENTER  HOLE 


NOZZLE 


(NO  PLUG , 3.91 


FREQUENCY  l HZ  I 

PLOT  RUN  PRESSURE  JE 

SYMBOL  NUMBER  RATIO  TEM 

A 171  2.00  115 

0 171  2.50  115 

0 171  3.00  115 

V 171  3.40  115 

0 171  3.70  115 

9 171  4.00  115 


JET  NOISE  POWER  SPECTRA 


+ 8 ] 

r 9 9 - 

- 

iv  01 

fl  □ □ X 

i 

t?  v2§  oi 

THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


FREQUENCY  1 HZ ] 

PLOT  RUN  JET  PRESSURE  ANCLE  Q8SERVER  OASPL 
SYMBOL  NUMBER  TEMP  RATIO  RE  INLET  LOCATION  1 09 1 


NOZZLE  INLET  AXIS 


• 

17 IG 

1 150°F 

2.000 

a 

1 7 1 G 

1150 

2.500 

X 

17  IG 

1150 

3.000 

* 

1 7 1 G 

1150 

3.400 

Y 

1 7 IG 

1150 

3.700 

• 

17 1G 

1150 

4.000 

MEASURED  NOISE 

SPECTRA  AT 

110° 

ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


FREQUENCY  I HZ  1 

PLOT  RUN  JET  PRESSURE  ANCLE  , OBSERVER  QASPL 

YK8QL  NUMBER  TEMP  RAT  10  RE  INLET  LOCATION  1 08 1 


NOZZLE  INLET  AXIS 


• 

171G 

II50°F 

2.000 

a 

171G 

1150 

2.500 

X 

1 7 1 C 

1150 

3.000 

* 

17IG 

1150 

3.400 

r 

1 7 1 G 

1150 

3.700 

• 

171G 

1150 

4.000 

MEASURED  NOISE 

SPECTRA  AT 

130° 

MICROPHONE  ANCLE  I DEC  1 


PLOT 

RUN 

PRESSURE 

JET 

SYMBOL 

NUMBER 

RATIO 

TEMP 

A 

171 

2.00 

1 150°F 

0 

171 

2.50 

1150 

0 

171 

3.00 

1150 

V 

171 

3.A0 

1150 

0 

171 

3.70 

1150 

9 

171 

4.00 

1150 

ZLE : 4 

2 T/ ANNULUS 

-2.1AR- 

■CPA-ET/RC 

(NO  PLUG,  3.91"  DIA  CENTER  HOLE) 


OASPL  BEAM  PATTERNS 


3NH30IS  ‘13  8312  :sj  3PNd 


NORMALIZED”  2128  FT.  SIDELINE 


PNL  SUPPRESSION—'  PNdB  re:  2128  FT.  SIDELINE 


42T/ANIIULUS-2 . lAR-CPA-ET/RC 
(NO  PLUG,.  3.91"  DIA  CENTER  HOLE) 


5 r 


1500 


Ae  = 


i 

2000 

Vl^FPS 


PEAK  PNL  SUPPRESSION  VALUES 


PNL-PNdB  re  2128  FT.  SIDELINE 


.<•>« . 


NOZZLE:  42T/ANNULUS-2 . 1AR-CPA-ET/RC 

(NO  PLUG,  3.910"  CENTER  HOLE) 
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■ 
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IH 
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H 

R 

■ 

H 

IH 

IH 

IH 

IH 

IH 

IHI 

90  100  110  120  130  140  150 


directivity  ancle  decrees 

Tt  = 1150 °F  A8  - 9.5  FT2  RUN: 

PR  = A 2 . 0 , X 2 . 5 , □ 3.0,  03.4,  03.7, 


171 

▲ 4.0 


PNL  BEAM  PATTERNS 


1/3  OCTAVE  BAND  LEVEL-dB  re:  0.0002  MBAR//2128  FT  SIDELINE 


sSSSte® 


4 6 8 10  12  14  16  18  20  22  2 

1/3  OCTAVE  BANOS.  BA  NO  NUMBERS  BEGIN  AT  50  HZ. 


TT  * 1150°F 

PR  = A 2 . 0 , X 2 . 5 


NOZZLE:  4 2T/ANNULUS- 2 . 1AR-CPA-ET/RC 

(NO  PLUG,  3.91"  DIA  CENTER  HOLE) 


JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  110 
re:  NOZZLE  INLET  AXIS 


= 2128  FT,  4 ENGINES 
R.H.  = 70  PER  CENT 


ALT  = 1000  FT,  VEL  = 0 FPS , S.L. 


ANGLE  = 110  DEG  TEMP  = 77  DEG 


ALT  = 1000  FT,  VEL  = 0 FPS , S.L.  = 2128  FT,  4 ENGINES 
ANGLE  = 130  DEG  TEMP  = 77  DEG  R.H.  = 70  PER  CENT 


EE  Eh IE is Ei Si js? 5 s 5s55S5S5sib*"I 
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14  16  19  20  22  24 

1/3  OCTAVE  BANOS.  BAND  NUMBERS  BEGIN  AT  50  HZ. 


TT  = 1150 °F  A8  = 9.5  FT2  RUN:  171 

PR  = A 2 . 0 , X 2.5,  □ 3 . 0 , Oi.4,  03.7,  A4 . 0 


NOZZLE:  42T/ANNULUS-2 . 1AR-CPA-ET/RC 

(NO  PLUG,  3.91"  DIA  CENTER  HOLE) 

JET  NOISE  SPECTRA  AT  THE  2128  FT.  SIDELINE,  130° 
re:  NOZZLE  INLET  AXIS 


NOTE:  COPLANAR  TUBE  EXIT 


61  TUBE  AR  3.07  NOZZLE  EXIT  FLOW  PATTERN 


TEST  CONDITIONS 


NOZZLE:  6 IT- 3 . 1AR-CPA-RT/NC 


FACILITY-  hntf 
DATE:  11-26-73 


RUN  NO. 


NPR 


07 


2.0 

2.5 
3.0 

3.5 
3.8 


Tx_ 

1500°F 


MICROPHONE  LAYOUT: 


ll 

II 

n 

ll 


Tamb  a 41°F 


R.H. = 91% 


SCALE  MODEL  As  =28.9  in. 


Vj  (IDEAL)  REMARKS 


REF 


2072  fps 

2351 

2548 

2697 

2771 


11-26-73 


II 

II 

II 

II 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  -f  6 dB  RELATIVE  TO  FREE-FIELD  VALUES. 
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1/3  OCTAVE  BAND  POWER  LEVEL-dB  re:  10-13  watts 


FREE  FIELD  LEVELS 


PLOT 

RUN 

PRESSURE 

JET 

SYMBOL 

NUM3ER 

RATIO 

TEN? 

A 

07 

2. 00 

1500 

0 

07 

2.50 

1500 

0 

07 

3.00 

1500 

V 

07 

3.50 

1500 

0 

07 

3.80 

1500 

6 IT- 3 . 1AR-CPA-RT/NC  NOZZLE 


394 


ONE  THIRD  OCTAVE  BAND  SPL-dB  re:  C f 02  MICROBAR 


TRA  fre: 


G 

1500 

G 

1500 

G 

07 

G 

07 

G 

1 

OVERALL  SPL-dB  re:  0.0002  ^BAR//50'  POLAR 


MICROPHONE 

ANGLE  ! DEG  1 

PLOT 

RUN 

PRESSURE 

JET 

SYMBOL 

NUM3ER 

RATIO 

TEMP 

A 

07 

2. 00 

1500  °F 

0 

07 

2. SO 

1S00 

0 

07 

3.00 

1500 

V 

07 

3. SO 

1500 

0 

07 

3.80 

1500 

61T-3 . 

1AR-CPA 

-RT/NC  NOZZLE 

G.ftC.LQZZLc... 


•— 


VI — 


3Txin?aiS  ’■J.d  8Zt2  a-1  8?-J 


SUPPRESSION—  PNdB  re:  2128  FT.  SIDELINE 


61T-3 . lAR-CPA-RT/NC  NOZZLE 


PEAK  PNL  SUPPRESSION  VALUES 


ANGLE-DEGREES  RE:  NOZZLE  INLET  AXIS 


61  TUBE  3.1AR  NOZZLE  PERCEIVED  NOISE  LEVEL  BEAM  PATTERN 


PATTERN  (WITH  TILTED  OUTER  ROW  OF  TUBES) 


TEST  CONDITIONS 


NOZZLE '•  6 IT-  (CANTED)  - 3. 1 AR-CPA-RT/NC 


FACILITY:  HNTF 


DATE:  12-3-73 


SCALE  MODEL  As  = 28.9  in 


RUN  NO.  NPR  Tt  Vj  (IDEAL)  REMARKS  REF 


2.0  1500 °F  2072  fps 

2.5  " 2351 

3.0  " 2548 

3.5  " 2697 

3.8  " 2771 


MICROPHONE  LAYOUT 

(HNTF) 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +fe  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


OCTAVE  BAND  POWER  LEVEL-dB  re:  10  1:5  watts 


FREE  FIELD  VALUES 


J 2 3 4 5 7 10‘ 

FREQUENCY  I HZ i 

RUN  PRESSURE  JET 

NUMBER  RATIO  TEMP 

18  2.00  1500°F 

18  2.50  1500 

18  3.00  1500 

18  3.50  1500 

18  3.80  1500 


plot 

SYMBOL 


61T- (CANTED) -3. 1AR-CPA-RT/NC  NOZZLE 


OO 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


2 3 

4 5 

7 10J  2 

3 4 5 7 

!0fl 

2 3 

FREQUENCY 

1 HZ  1 

PLOT 

RUN 

JET  PRESSURE 

ANGLE 

OBSERVER 

0 ASP  L 

SYMBOL 

NUMBER 

TEMP  RATIO 

RE  INLET 

LOCATION 

I DO  1 

0 

1BG  ' 

15Q0°F  2".  COO 

110 

50FP 

1 18.2 

0 

180 

1500  2. SOD 

110 

50EP 

120.6 

X 

18G 

1500  3.000 

no 

50FP 

122.4 

* 

180 

1500  3.500 

no 

50FP 

124.1 

r 

18G 

1500  3.803 

HO 

50FP 

12S.0 

6 IT-  (CANTED)  -3 . 1AR- 

-CPA-RT/NC  NOZZLE 

BAR// 50 ' POLAR 


iawH» 

1 

ilB! 

HQ 

fl 

Kk» 

jl 

•'!  V Mliwl 

i 

syfl 

|x 

gx 

l;f|K 

llll It  IIHfH 


BAR// 5 0 1 POLAR 


FREE  FIELD  VALUES 


PLOT 

SYMBOL 


1 16 

123  129 

136 

1 CRQPHONE 

ANGLE  1 OEG 1 

RUN 

PRESSURE 

JET 

NUM3ER 

RATIO 

TEMP 

18 

2.00 

1500°F 

18 

2.50 

1500 

18 

3.00 

1500 

18 

3.50 

1500 

18 

3.80 

1500 

61T- (CANTED) -3 . 1AR-CPA-RT/NC  NOZZLE 


;._;:10dQ' ALTITUDE  ..  ....  . 

!!:  20°  DICKIE  attitude: 
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IT- (CANTED) -3 . 1AR-CPA-RT/NC  NOZZLE 


1500°F 


NOZZLE 


6 IT- (CANTED) -3 . 1AR-CPA-RT/NC 


ANGLE-DEGREES  RE:  NOZZLE  INLET  AXIS 


61  TUBE  (CANTED)  3 . 1AR  NOZZLE  PERCEIVED  NOISE  LEVEL  BEAM  PATTERN 


COPLANAR  TUBE  EXITS  j 15°  MATERIAL 


NOZZLE 


TEST  CONDITIONS 

0 

NOZZLE: 

85T-3. 1AR- 

■CPA-RT/NC 

FACILITY: 

HNTF 

DATE:  12-4- 

■73 

Tamb  = 

R.H.  = 

e 

SCALE  MODEL 

A8  = 

RUN  NO.  NPR 

Tt 

Vj  (IDEAL) 

REMARKS 

c 

21  2.0 

" 2.5 

" 3.0 

" 3.5 

" 3.8 

1500  °F 

II 

II 

II 

II 

2072  fps 

2351 

2548 

2697 

2771 

12-4-73 

II 

II 

II 

II 

MICROPHONE  LAYOUT: 


50  FOOT  POLAR  ARC,  MICROPHONES  FLUSH  WITH 
CONCRETE  GROUND  SURFACE.  MEASURED  ACOUSTIC 
DATA  IS  +6  dB  RELATIVE  TO  FREE-FIELD  VALUES. 


OCTAVE  BAND  POWER  LEVEL-dB  re  10  watts//50'  POLAR 


-H>l<*  -£-3  -H -f- 1 l-M-H -+ 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  HBAR//50'  POLAR 


2 3 4 5 7 10J  2 3 4 S 7 10"  23 

FREQUENCY  I HZ  1 

plot  run  jet  pressure  ancle  observer  oaspl 

SYMBOL  NUMBER  TEMP  RATIO  REINLET  LOCATION  I D3 1 
7ig  1530°F  2.000  1 10  50FP  116.7 


85T-3. 1AR-CPA-RT/NC  NOZZLE 


THIRD  OCTAVE  BAND  SPL-dB  re:  0.0002  MBAR//50'  POLAR 


SPECTRA  ARE  FREE  FIELD  + 6dB 


I0J  2 5 7 

FREQUENCY 

ft  PRESSURE  ANGlC 
CK?  RM 10  Rl  1 Nl_E_T  LG 

1530°F  2.GCQ  1 30 

1 5C0  7.5C3  HO 

I50C  3.CC0  no 

15C0  3. SCO  130 

1530  3.830  130 


85T-3. 1AR-CPA-RT/NC  NOZZLE 


414 


BAR//50'  POLAR 
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2128'  SIDELINE 


